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Publisher's Letter 


Desalination a sensible approach 
for Perth's water supply 


This summer has certainly highlighted the on- 
going water shortages faced by most Australians, 
whether they live in the cities or rural areas. One 
way or another, we need more fresh water, whether 
it is obtained by more careful use of our exist- 
ing limited water resources or by obtaining new 
sources. For the cities, the problems are possibly 
more urgent than in rural areas which are always 
subject to periods of drought. 


ад. Perth has the most pressing problems, followed 
by Sydney, Melbourne and Adelaide. Perth has had declining rainfall over 
the last 30 years or so and has much reduced run-off into its dams. So Perth 
is taking the immediate approach of building a sea-water desalination plant, 
located next to the Kwinana power station. This makes sense, since it is close 
to the sea and the power source. 





The plant will use the reverse osmosis process whereby sea-water under 
high pressure is applied to semi-permeable membranes to remove salt and 
other dissolved solids. 


Reverse osmosis is the favoured process because it is one of the most energy 
efficient, although all desalination processes use large amounts of energy 
— hence the need to site the plant next to a power station. 


Perth's proposed plant has an annual capacity of 45 gigalitres or 130 mil- 
lion litres/day. It is estimated to cost $346 million to build and $24 million 
a year to run. That sounds like a lot of money but it pales into insignificance 
compared to the much higher cost to build the mooted pipe-line or canal from 
the Kimberley region in the north of Western Australia down to Perth. Not 
only will it cost billions to build such a pipeline but it will need some very 
big pumping stations to get the water from the Kimberley down to Perth. 


Projections by Perth’s Water Corporation indicate that the energy cost 
for water from the desalination plant will be 5kWh/litre while that via the 
pipeline will be 15kWh/litre. Compare that with the price typically charged 
to domestic consumers in Australian cities — around $1 per thousand litres 
— and you wonder if our water shortage problems would suddenly disappear 
if the present water price was doubled! 


Really, when you think about the large energy cost of our present water 
supplies, for pumping, filtering, chlorination (don't forget the high energy cost 
of chlorine production), fluoridation and so on, we should be making every 
attempt to be frugal in water use. And maybe the water authorities could do 
much to foster this by increasing the price! 


No doubt there will be many people who would be opposed to any increase 
in price for water but let's face it, it is the most effective measure, requiring 
no new technology, no heavy consumption restrictions and no need for dra- 
conian policing — you use the water, you pay. 


Leo Simpson 
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Prawnlite protection 


| not required 


A thought came to mind when look- 
ing at the schematic ofthe Prawnlite in 
the January issue. There is no reverse 
polarity diode in the power supply 
line. Fitting one might just keep the 
smoke inside the components when 
someone accidentally connects the 
power leads to the battery "about face" 
in the dark. Is there another form of re- 
verse polarity protection in the circuit 
that I'm overlooking? 

As an aside, my experience with 
white high-brightness LEDs has been 
less than favourable. Over time they 
tend to fade in brightness or just 
fail completely. They are far less 
uniform/reliable than single colour 
equivalents. 

Brad Sheargold, 

Collaroy, NSW. 

Comment: there is no reverse protec- 
tion diode in the circuit but if the sup- 
ply is reversed, it is unlikely to do any 
damage to the components. In fact, 
we inadvertently reversed the supply 
during the night-time photo shoot — as 
you suggested might happen. No dam- 
age occurred. 


Cheap electronics & TVs 
with digital tuners 

I have read the Publisher's Letter 
and the letter entitled "TVs should 
have digital tuners", in the January 
2005 issue of SILICON CHIP. 

Currently, there is legislation in 
North America requiring new TV sets 
over a certain size to have an integrated 
digital TV tuner. If the Australian 
authorities follow suit, this would 
certainly promote the awareness of 
digital TV. Also, I think publishers 
of TV guides should include indica- 
tions of programs available in digital 
widescreen, high definition and those 
which have multiple camera angles. 
This would also further promote the 
availability of digital TV. 

For the last few years, I have 
been seeing audio equipment with 
outrageous power output claims 
(particularly on eBay). My Pioneer 
C-2000 valve amplifier/tuner has an 
RMS power output of 11W, with an 
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EIA music output of 34W, which is 
measured to an industry standard. | 
think all amplifiers should have music 
output power measured under EIA test 
procedures. 

Also, [have begun to notice shifting 
trends in the composition of equip- 
ment dumped in landfill. On occa- 
sions, I buy some of it from a junkyard 
very cheaply and I then carry out a 
Build Quality Investigation (BQI) on 
them. 

Do you think the low cost of such 
equipment could be a result of unfair 
trade practices? I think such poor qual- 
ity equipment could be an environ- 
mental problem, because the chemi- 
cals used are often not identified, 
because the manufacturer could not 
be identified. My 20-year old Thorn 
TV set (Japanese made) is still working 
well and it never needed repair. IO think 
such sets are very well-made. 

Bryce Cherry, 

via email. 


Critical comment on the 
November issue 

I have a number of questions and 
comments on things Í have spotted in 
the November 2004 issue. In "Circuit 
Notebook" on page 81, Tarek Helland 
made a slight mistake: pin 12 is not 
+12V; it’s -12V (blue wire -12V, orange 
wire +12V). 

Although this has nothing to do with 
the PS_ON wire on the ATX plug, it 
might cause a problem ifsomeone used 
the diagram for another purpose. 

In “Ask SILICON CHIP” on page 108, 
in the answer to the letter on the 
Playmaster 300W amplifier, touching 
the audio input will cause your body 
to act as an antenna for 50Hz mains 
hum. Also, touching an earthed item 
(RCA socket shield or amplifier case) 
will reduce this 50Hz voltage induced 
into the amplifier. 

On a similar note, if touching the 
shield {cold side of an amplifier in- 
put) causes hum, there is either an 
open-circuit resistor between signal 
ground to main ground, or the mains 
earth wire is disconnected from the 
amplifier. This has come from my own 
experience. 





Also in “Ask SILICON CHIP” on the 
same page, in the letter on the Micro- 
mitter’s faulty filter, the GWFB3 filter 
pins are wrongly marked; the dot 
is pin 1 which is the 1nF capacitor, 
so you have the filter orientated the 
wrong way around. I discovered this 
by measuring between pin 2 to pins 1 
and 3 with an Ohmmeter. Of course, 
a capacitor will read open circuit and 
an inductor nearly a short circuit. 
Also the circuit of the GWFB3 is in 
the construction article, so it should 
not be hard to figure that out. 

Finally, I have quick question on 
the 3-Step Charger for deep-cycle 
12V batteries. Is there protection if 
the battery is too cold or even frozen? 
This is bad for the battery’s life but not 
necessary fatal as long as the case does 
not crack, A frozen battery should be 
left to thaw out before attempting to 
charge it, so the question is: “is there 
a low temperature cut out?" If not, it 
will be a simple matter to add to the 
code but what temperatures should 
be used? 

I buy your magazine every month 
and I enjoy reading it. The only prob- 
lem is when I finish reading it I’m after 
more. Keep up the good work. 

Danny Rawlins, 

Portland Vic. 

Comment: Tarek Heiland did not make 
the mistake — it was a drawing error 
on our part. 

You are right about the induction 
of hum into the input of amplifiers 
but we still think that the Pro Series 
is quite prone to oscillation at around 
100MHz, leading to the motor-boating 
symptoms described. 

As far as the Micromitter is con- 
cerned, our prototype was never fitted 
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with the CFWB3 filter even though we 
made provision for it. We were not able 
to source it during the development. 
Having said that, hindsight says that 
reversing the in-line 3-pin device could 
cause the fault — we did not think of 
it when the answer was prepared. 
Thanks for the tip. 

We did not make provision for pre- 
vention of charging of frozen batteries 
and it would not be easy to do so with 
the specified thermistor. In any case, 
how many people would attempt to 
charge a frozen battery and how likely 
is it to occur in this country? 

To be frozen, the battery would 
have be very deeply discharged and 
extremely cold. We agree that there 
may be people "out there" who would 
attempt to do it, in which case they 
could certainly cause damage to the 
battery. 

Glad you like the magazine. 


Battery refinements 
for Energy Meter 

I've recently built your Appliance 
Energy Meter (July & August 2004) 
from an Altronics kit and have one 
concern and one suggestion. 

I've included a rechargeable battery 
and note that the battery runs the full 
electronics when the mains is discon- 
nected which flattens the battery dur- 
ing storage. I suggest that a switch is 
required to isolate the battery —to save 
having to unscrew the lid each time. 
This is even more important if one is 
using a primary battery. 

I’ve also come up with an easier way 
to secure the battery within its steel 
clip that saves having any holes in the 
side of the case. Aside from the two 
Nylon spacers mounted through the 
lower PC board at either end of the bat- 
tery, I’ve added a 15mm Nylon spacer 
on the end of the centre top screw in 
the display PC board. Into the end of 
this spacer I’ve screwed a Nylon M3 
bolt, leaving it protruding about 4mm. 
This just touches the battery when the 
hid is in place. Much neater! 

Clive Woodward, 

Perth WA. 

Comment: thanks Clive. These are 
worthwhile improvements. 


Confusion about 


instantaneous power 
The Appliance Energy Meter article 
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in the July 2004 issue has mistakes. Is 
John Clarke aware of them? The cap- 
tion for Fig.1 says this is an in-phase 
example. It’s not; it’s a 90° current lag 
example. Looks like Figs 1 & 3 need 
swapping. This really “threw” me. 
Iunderstand that the required power 
to drive a purely reactive load is very 
high but your 90° V/I case says that 


the power is lower than the 0° and | 


45° cases. Maybe this is the power 
dissipated by the load; ie, perfect in- 
ductors or capacitors do not dissipate 
power. However, the power company 
would have a problem if all loads 
were purely reactive since the power 
required is huge. 

Nice little box he built. 

Mike Peters, 

Colorado Springs, Colorado, USA. 
Comment: the Fig.1 and Fig.3 current 
and phase diagrams are correct. There 
is no error. Fig.1 shows both current 
and voltage in phase. Fig.3 shows the 
current lagging the voltage by 90°. 

Instantaneous power (green curve} 


has the same excursion in all three | 


cases (Fig.1 to Fig.3) but average power | 


is different in each case due to the 
power factor. The 90? lag example in 
Fig.3 shows the average power as zero 
and this is correct. 

It is true that high power factor 
loads do cause serious problems to 


the distribution system but this is not | 


a problem for the consumer. 


About DVD 
background music 

I have just a short note regarding a 
problem a gentleman wrote in about 
in the January 2005 issue (page 98). 
He had problems with the balance 
between the background music and 
dialog on DVD films. This may solve 
his problem. The sound effects and 
music on the film sound tracks is 
encoded on the front left and right 
channels behind the screen, while 
the dialog is encoded on the centre 
channel behind the screen. 

If he hooks up one channel of his 
stereo amplifier to the centre channel 
of his DVD player and the other chan- 
nel of his amplifier to either the left or 
right channel (or both) outputs of the 
DVD player, he should then be able 
to balance the dialog and music with 
his amplifier balance control. I have 
not tried this but as a long-time pro- 


Atmel’s AVR, from 
JED in Australia 


JED has designed a range of 
single board computers and 
modules as a way of using the 
AVR without SMT board design 







The AVR570 module (above) is a way of 
using an ATmega128 CPU on a user base 
board without having to lay out the intricate, 
surface-mounted surrounds of the CPU, and 
then having to manufacture your board on 
an SMT robotline. Instead you simply layout 
a square for four 0.1" spaced socket strips | 
and plug in our pre-tested module. The 
module has the crystal, resetter, AVR-ISP 
programming header (and an optional JTAG 
ICE pad), as well as programming signal 
switching. For a little extra, we load a D81305 
HTC, crystal and Li battery underneath, 
| Which uses SPI and port G. 

See JED's www site for a datasheet. 


AVR573 Single Board Computer 




















This board uses the AVR570 module and 
adds 20 An./Dig. inputs, 12 FET outs, LCD/ 
Kbd, 2xRS232, 1xRS485, 1-Wire, power reg. 
etc. See www.jedmicro.com.au/avr.htm 


$330 PC-PROM Programmer 


This programmer plugs into a PC printer 
port and reads, writes and edits any 28 or 
32-pin PROM. Comes with plug-pack, cable 
and software. " 


















Also available is a multi-PROM UV eraser 
with timer, and a 32/32 PLCC converter. 


JED Microprocessors Pty Ltd 


173 Boronia Rd, Boronia, Victoria, 3155 
Ph. 03 9762 3588, Fax 03 9762 5499 


WWW.jedmicro.com.au 
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jectionist, I sometimes have problems 
with the mix on the soundtracks. 

Unfortunately, in the cinema we 
cannot adjust the balance in this man- 
ner but it should work in a domestic 
environment. The result will not be 
stereo but it should give good wide 
bandwidth sound for the hard of hear- 
ing. With the advent of cheap DVD 
players with 5.1 decoders built in, this 
option can be had even if a new DVD 
player has to be purchased. 

Graham Johnston, 

Port Pirie, SA. 


| Radiator fan running 
| after engine turn-off 


I too have my radiator fan wired to 
come on at will as does F. W. of Airport 
West, Vic, “Fan cooling does not work” 
(page 97, January 2005) and I believe 
that it is beneficial (especially as the 
vehicle isn’t young) to help dissipate 
the heat with the aid of the thermo- 
syphoning effect and the thermostat 
being open. 

B. G., 

Kempsey, NSW. 

Comment: we have doubts about 
whether there will be much thermo- 
syphoning in modern cars, with their 
quite shallow radiators, the tortuous 
water path through the stationary wa- 
ter pump and hoses and the very high 
setting of today's car thermostats. 

On the other hand, if you can hear 
the radiator fans running when you are 
about to turn the engine off, it is prob- 
ably good practice to wait until they 
stop running before switching off. 


Listening to 
TV channel audio 

This is to comment on the question 
and answer on page 97 in " Ask SILICON 
CHIP", January 2005. 

The easiest way to listen to analog 
TV audio is to get a VHF/UHF scanner 
with a wideband FM demodulator. 1 
use an Icom IC-Q7A. The TV audio 
carrier frequencies are in memory. 

The least expensive way is to get 
an inexpensive FM radio (almost 
anything goes) and build a simple 
pre-converter. That is one dual-gate 
MOSFET and one crystal oscillator 
module. The oscillator can be anything 
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from around 7.5MHz up to 20MHz. 
Oscillator harmonics cover all TV 
frequencies. An 8MHz oscillator puts 
channels 1MHz apart on the FM radio 
tuning dial but any module from a 
discarded computer would be OK. 

Some calculations are needed, so 
that the converted TV sound would 
not overlap with a strong local FM 
station nor other TV sound channel. 
A simple LC filter is needed to select 
proper harmonics of the crystal oscil- 
lator module. The crystal oscillator 
module needs 5V but works happily 
with a 6V battery and two voltage 
dropping diodes, 1N4148 or similar. 
For better sensitivity, a one-transistor 
RF amplifier could be used between 
the oscillator and the mixer. 

Common FM radio chips won’t go 
over 200MHz but it is not too difficult 
to build the whole receiver using a 
MOSFET mixer and an FM radio chip 
(TDA7000) as the IF strip, operating 
with an intermediate frequency of 
around 70MHz. 

Sakari Mattila, VK2XIN, 

Canberra University, 

Bruce, АСТ. 


Current transformers 
can be dangerous 

Please contact the writer of the let- 
ter entitled “Current Transformer for 
Appliance Measurement” on page 
98 of the January 2005 issue, before 
someone gets killed. For example, 
a thousand turns on the secondary 
winding of a current transformer 
makes a 1000:1 transformer. This can 
and will generate lethal voltages. 

Bought devices include a shorting 
device built into the secondary wind- 
ing to prevent this. It usually consists 
ofarelatively low-value calibration or 
shunt resistor. Its value is chosen so 
that when it is connected in parallel 
with the meter, the voltage generated 
by the secondary current gives a cor- 
rect reading on the meter. 

Incidentally, passing the wire 
through the core represents not halfa 
turn but one turn precisely. Certainly 
that turn goes via the appliance and 
the transformer outside somewhere. 
It is still precisely one turn. 

I have built a current transformer 


like the one this person seems to re- 
quire. It was about 25 years ago using 
an old TV horizontal line transformer. 
From memory, I used something like 
470 turns on the secondary and a 
4,7Q shunt. The simple maths tells 
you that this gave 10mV per ampere 
with a high impedance meter or scope 
connected to it. 

One ampere of primary current will 
produce 1/470 of an ampere of second- 
ary current. 4.7Q is the secondary volt- 
age per ampere of secondary current. 
Thus 4.7/470 = 0.01V/A. Incidentally, 
the insertion loss is approximately 
0.01/470 = 0.0000213 ohms. As you 
can see, there is no need for an empiri- 
cal calibration. 

David Millist, 

Toowoomba, Qld. 

Comment: we fail to see how a cur- 
rent transformer can generate lethal 
voltages unless it has a significant 
voltage across its primary winding. 
In a typical current monitoring ap- 
plication, this is not possible because 
virtually all the voltage is across the 
load being monitored. That accords 
with your figure for insertion loss. 

Norcan we agree that a wire passing 
through a toroid constitutes a full turn. 
Considering the magneto-motive force 
(ampere.turns) generated by the wire, 
it can only be a half turn, at best. 


Tsunami warning system via 
email not workable 

Your editorial in the February 2005 
issue on the recent Tsunami is clearly 
noble in intent, though I believe flawed 
in a few points. Specifically, the sug- 
gestions on how to warn people of 
impending disaster — to expect those 
most affected by such a disaster, those 
living a subsistence life on the ocean’s 
edge, to have access to phones of any 
sort (land-line or mobile), let alone the 
Internet, is a fallible view. 

The concept of using the Internet 
(web, email) is, alas, impossible. As 
you know, little on the Internet can 
be trusted and it is all too easy for a 
vandal or miscreant to impersonate a 
trusted entity. Basically, if email were 
an official channel for advising of dis- 
asters, guess what every second spam 
message’s subject line would read? 

Even for the recent tsunami, а 
number of low-lifes tried to capitalise 
via spam or fake “donation” websites 
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(http://google.com/search?q=tsunami 
% 20spam% 20site). 

Of course, in a world that has equal 
access to technology and a secure in- 
frastructure (eg, http://en.wikipedia. 
org/wiki/S/MIME), it would be a great 
disaster advisory channel. 

Ben Low, 

Perth, WA. 


Solar hot-water 
controller | 

P, B. writes from Queensland (page 
98, January 2005) asking about a DIY 
solar HWS. 17 years or so ago I de- 
signed and built a controller for the 
circulator pump on a 450-litre HWS. 
The controller included a circuit that 
turns on the pump if the collector 
temperature approaches zero, as it 
occasionally does, here in the Ad- 
elaide Hills. The HWS has a copper, 
gravity-feed tank and I made my own 
collector panels. 

My installation required the panels 
to be at the same level as the tank so 
a pump was required. The pump and 
controller have been very reliable, not 
having needed any attention in the 17 
years unlike most of the stuff you buy 
off-the-shelf these days. 

Keith Gooley, 

Adelaide, SA. 


Implantable RFID tags 
have many drawbacks 

The editorial on RFID tags in the 
December 2004 issue got me thinking 
and I would like to offer my thoughts 
on the whole idea of chipping. Lest Ibe 
considered a Luddite, Ishould preface 
my remarks by saying that I work in the 
IT industry so I appreciate technology. 
Oh, and I like gadgets. 

I don’t think that the introduction of 
implantable RFID chips is the solution 
it claims to be. Rather, it raises more 
questions than it answers, the first be- 
ing: are they really necessary? While 
they may allow patients to be identi- 
fied in a hospital, that necessitates 
some sort of central database which 
contains a record of every patient to 
whom a chip has been issued and that 
every hospital has a connection to that 
database and permission to view the 
patient records. 

Would this be feasible for small 
country hospitals? What about when 
you are travelling overseas? Would 
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there be a worldwide database or 
would each country maintain its own? 
If à worldwide one, what language 
would the patient records be stored 
in? What safeguards would there be 
to ensure privacy of information? Who 
would have permission to update the 
records? How could its security and 
confidentiality be assured? And so 
on. 

I would argue that there already is 
sufficient technology for identifying 
patients for treatment in an emergency. 
For example, patients could elect to 
have medical information attached to 
their Medicare number. This is subject 
to many of the questions I raised above, 
however it is a system that is already 
in place. 

Alternatively, they could carry a 
card or wear a bracelet, etc which 
was coded in human readable format 
(colours, letters, digits, etc) to indicate 
allergies to drug families. While this 
would not indicate the full patient 
history, it would prevent a medical 
practitioner administering penicillin, 
for example, to someone who was al- 
lergic to it. 

Also, do we have any statistics on 
the number of people who are unable 
to advise doctors of their sensitivities 
in an emergency? Of these people, do 
none of them have spouses or family 
members who could be called on? 

If the chipping is to be an elec- 
tive option when one is admitted to 
hospital, what is wrong with having 
a bar-coded bracelet instead? This 
could provide access to the same in- 
formation that would be available by 
a chip but would remove the need to 
be exposed to yet another RF device. 
And I believe the chips don’t react 
favourably to NMR/NMI scanners so 
even in a hospital they could only be 
used in limited ways. 

Would it assist identification of 
people? No more so than existing 
techniques. Each of us already has a 
number of unique identifiers, the most 
obvious being fingerprints. Rather than 
implant a chip in a newborn baby, 
why not fingerprint it? This is less 
invasive, much less painful and just 
as effective. Sure, the search technol- 
ogy for fingerprints is more processor 
intensive but it is not an insurmount- 
able problem (and surely its resolution 
would encourage our different law 


enforcement bodies to work more 
closely together). 

I don’t believe that an implanted 
chip would prevent or reduce identity 
fraud, even assuming that a “clean” 
database of identities could be estab- 
lished and maintained. Most people 
are basically honest and aren’t out 
to defraud anyone. Those who are 
dishonest will always find ways to 
do so. 

Let’s consider a few ways in which 


‘this can be done. If everyone has a chip 


implanted, what is to stop another per- 
son obtaining an RFID scanner, scan- 
ning one or more selected individuals 
and having chips made with these IDs? 
The chips do not even have to be the 
same type as the “official” ones — all 
they have to do is return the desired 
code when scanned. 

These fake chips do not even have 
to be implanted. There is nothing to 
stop someone carrying any suitable 
ID when opening a bank account. I 
can’t imagine a bank teller requiring 
a customer to roll up the sleeve of his 
suit in order to verify that the scan is 


from an implanted chip — but even | 


then it’s not guaranteed. 

What happens when the chips fail? 
The expected life is 20 years, more 
or less. If identity is determined by 
a chip, when it fails would a person 
have access to any of his assets or 
bank accounts? How would he prove 
who he was? 


There is a lot more to discuss but I | 


suspect I’ve used up my quota of words 
(and I haven’t even touched on the 
social engineering aspect). I wonder 
whether perhaps we are becoming too 
reliant on technology to solve all our 
problems? 

Michael Byrne, 

Morayfield, Qld. 


AWA Radiola 
model number 


The text adjacent to the photo ofthe | 


Radiola 120 on page 96 of the February 
2005 issue refers to the table model 
companion as a model 120; this should 
be model 110. Looks like the typing 
gremlins sneaked in somewhere along 
the line. 

Warwick Woods, 

President, Historical Radio 

Society of Australia, Inc 

www.hrsa.asn.au 
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New car instruments no longer use just electromechanical 


gauges and pointers 


Fig.1: block diagram of a typical current-model instrument cluster. A 
microcontroller dominates and is used for signal acquisition, filtering, 
diagnostic functions and for driving warning lights and stepper motors. 
It also performs the calculations that allow the display of speed, service 
intervals and oil quantity. [Bosch] 


SILICON CHIP 


ARS HAVE PROGRESSED a long 

way from the time when a hum- 
ble eddy-current electromechanical 
speedo was the only instrument in 
view. These days, many instrument 
panels feature LED, LCD and TFT dis- 
plays —and even conventional-looking 
dials have stepper-motors driving the 
needles. 


Rather than displaying just fuel 
level, coolant temperature, speed 
and engine RPM, instrument panels 
can now display literally hundreds 
of discrete parameters. These include 
trip computer information, GPS navi- 
gational information, time, outside 
temperature, selected radio station, 
cruise control action, gear position, 
date, door openings, service intervals, 
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oil level and quality, warning lights 
and text messages. 

Fig.1 shows the block diagram of 
a typical current model instrument 
cluster. As can be seen, a microcon- 
troller dominates and is used for signal 
acquisition, filtering, diagnostic func- 
tions, and for driving warning lights 
and stepper motors. It also performs 
calculations that allow the display 
of speed, service intervals and oil 
quantity. 

At first glance, it would seem that a 
micro isn’t needed for some of these 
functions — but think again! Consider, 
for example, illuminating a low oil- 
pressure light — surely that wouldn't 
need to be controlled by a micro? But 
while the oil-pressure light in modern 
cars may look to have much the same 
function as in older cars, some oil- 
pressure lights are now intelligent in 
their operation. They monitor the rela- 
tionship between oil pressure and en- 
gine speed, switching on the warning 
light only when the pressure is lower 
than it should be for those revs. 

Service interval indicators, which 
are used to show when the next serv- 
ice is due, use input data including 
throttle position, engine RPM and in- 
stantaneous fuel economy. From these 
inputs, a picture of how the caris being 
driven can be built up — for example, 
lots of short trips will result in a re- 
duced indicated service interval. 

Some instrument panels are also 
being used to perform a hidden func- 
tion — that of a communications gate- 
way. Because so much information 
is needed by the instrument panel, 
it makes sense to position “bridges” 
between different bus systems (eg, 
between the engine CAN bus and the 
body CAN bus) at this location. 

The stepper motors used to drive 
needles allow a dramatic reduction 
in thickness over other electronic ap- 
proaches. Stepper motor gear ratios 
of 60:1 and a power of about 100mW 
allow fast and accurate positioning of 
needles, with 720 steps available over 
a 300° needle sweep. 


Tynes of display 

The most common form of advanced 
display used today is TN-LCD - that is, 
twisted nematic liquid crystal display. 
The display can be used over a broad 
temperature range (typically -40°C 
to +85°C) and can be configured in 
either positive or negative contrast 
forms. Positive contrast means dark 
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The BMW 5 and 6 Series cars use a Head-Up Display system manufactured 

by Siemens VDO. The information is displayed in a 150 x 75mm field which 

is located within the driver’s line of sight, in line with the end of the bonnet. 
The display data is produced by LED light that is reflected across four mirrors 
positioned behind the instrument cluster. The windscreen is specially modified 
to reflect the display to the driver's eyes. [Siemens VDO] 


characters on a light background, 
while negative contrast means light 
characters on a dark background. 
STN (Super Twisted Nematic) and 
DSTN (Double-layer STN) LCDs are 
also being used, with colour provided 
by the use of LED backlighting. 
However, TFT (Thin-Film Transis- 
tor) LCDs are making rapid inroads 
into the instrument panel market. TFTs 


The eddy current speedometer 
was invented just over 100 years 
ago by Otto Schulze. 

Schulze used a flexible shaft to 
transmit the rotational speed of 
the wheel or transmission to the 
speedometer. Inside the speedo, 
a permanent magnet was rotated 
by the shaft and this induced eddy 
currents in a metal disc or cup 
located close by, causing it to be 
rotated against a spring. 

As the spinning magnet in- 
creased in speed, the disc rotated 
to a greater degree, thereby indi- 
cating the speed on the dial via an 
attached needle. 


can provide high-resolution colour 
with video capability. Display moni- 
tors that measure 10-18cm (diagonal 
measurement) are now being widely 
placed in the centre of dashboards 
and even larger devices (25-36cm) 
are expected to be implemented in 
the form of programmable instrument 
clusters. 

The first production car instrument 
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The Mercedes Benz E-Class uses an instrument panel that incorporates many 
of the new technologies. So that the information display mounted in the middle 
of the speedo dial is unobstructed, the speedo needle is attached to a revolving 
ring which is fixed to a magnesium base. The base is gear-activated and driven 
by a small stepper motor. As a result, the ‘needle’ moves around the perimeter 
of the speedometer which is illuminated with electroluminescent foils. The 
central display incorporates both dot-matrix and segment displays. Segments 
are used around the inner periphery of the speedo to show the speed setting 

of the Adaptive Cruise Control. The dot matrix display is capable of over 240 
warnings in seven languages. A 32-bit micro controls the gauges and displays. 
[Siemens VDO] 





cluster incorporating a TFT is the 
current Audi A8. The 320 x 240 pixel 
full-colour 125mm screen is located 
between the speedo and the tacho- 
meter and can display information 
from the on-board computer, naviga- 
tion system, radio, telephone and 
adaptive cruise control. 

The navigation instructions are 
displayed in a pseudo 3D effect, with 
perspective, flowing colour changes 
and moving shadows all used. For 
the navigation displays alone, 1MB 


тат. 





of data has been programmed in, with 
35 different scenarios and turn-off 
instructions composed from over 300 
bitmaps. 

In addition to this navigational in- 
formation, the TFT screen can show 
several hundred pictograms and mov- 
ing animations. Three hundred lines 
of text can also be displayed —in seven 
languages! The display is controlled by 
a dedicated 32-bit processor running 
2MB of software. 

Much work is also being carried out 


| [Siemens VDO] 


E measure of the interna əл 
complexity of the BMW 7-Series - 
instrument panel can be gained ^x, 


on Head-Up Displays (HUD). While 
these have been mooted for years (and 
one model of Nissan Bluebird was sold 
in Australia with a HUD projected into 
the lower corner of the windscreen), 
advances in technology are likely to 
lead to more widespread adoption. 


HUD basics 


Fig.2 shows the basics of a HUD. 
It uses an activated display to gener- 
ate the image, a backlight, an optical 
imaging system and a "combiner" that 
reflects the image towards the driver. 
The windscreen can be used as the 
combiner, 

The most common displays used in 
HUDs are the cathode ray tube (CRT) 
and the vacuum fluorescent display 
(VFD), although LEDs can also be used. 
HUDs tend to display only simple in- 
formation — eg, speed and navigation. 
This is to avoid overloading the driver 
with information that is always within 
his/her field of view. 

The advantage of a HUD is that the 
driver doesn't need to refocus his/her 
eyes from infinity to 0.8-1.2 metres in 
order to read the instruments. This 
refocusing normally takes up to 0.5 
seconds - that's halfa second when the 
driver cannot see what is happening 
on the road ahead. 

The recently released BMW 5 and 6 
Series cars use a HUD system manufac- 
tured by Siemens VDO. In these cars, 
important information is displayed in 
a 150 x 75mm field which is located 
within the driver's line of sight, ap- 
pearing to the driver to bein line with 
the end of the bonnet. 

The amount of display data that is 
shown on the HUD can be configured 
by the driver or alternatively, the 
driver can switch it off. The display 
is produced by LED light that is re- 
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The BMW 7-Series instrument panel uses stepper motor 
driven needles and back-lit negative liquid crystal 
displays. Note the navigation information shown on the 
face of the tachometer. [BMW] 
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(1) Initially, three conventional-looking round (2) The driver can elect — via a pushbutton — to change 


instruments appear on the display - from right to left: the instrument display to the one shown here - again 
tachometer, speedometer and a combination gauge from right to left: navigation, speedometer, trip 
that shows hybrid power status, fuel level and battery computer (and other things we can't read in German!). 


voltage. [DaimlerChrysler] 


The DaimlerChrysler F 500 MIND concept 
vehicle takes instrument panel displays 
to the next step. Rather than have fixed 


[DaimlerChrysler] 





instruments, a completely flexible display is (3) Alternatively, at night the driver can bring | 
used - different instruments can be displayed unit's night-vision system, which uses infrared lasers | 


as the situation requires. 





flected across four mirrors positioned 
behind the instrument cluster. The 
windscreen is specially modified to 
act as the combiner. 


Instrument lighting 

Itisat night that modern instrument 
panels look most impressive — their 
display lighting is second to none in 
the mass-produced instrumentation 
world. 

Originally, instruments were front- 
lit, either by bulbs positioned in the 
cowl above and ahead of the instru- 
ments, or by edge illumination where 
light was reflected off individual in- 
strument surrounds. Even relatively 
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integrated into the headlights to illuminate objects up to 
150 metres away. [DaimlerChrysler] 












































The Visteon instrument cluster used in the 2003 Renault Megane features 
LED backlighting. [Visteon] 
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The first production car instrument cluster incorporating a TFT is the current 





Audi A8. The 320 x 240 pixel full-colour 5-inch screen is located between the 
speedo and the tachometer and can display information from the on-board 
computer, navigation system, radio, telephone and adaptive cruise control. For 
the navigation displays alone, 1MB of data has been programmed in, with 35 
different scenarios and turn-off instructions composed from over 300 bitmaps. 
In addition to this navigational information, the TFT screen can show several 
hundred pictograms and moving animations. Three hundred lines of text can 
also be displayed in seven languages! The display is controlled by a dedicated 
32-bit processor running 2MB of software. [Siemens VDO] 


simple instrument lighting of this 
sort often used acrylic mouldings 
that acted as "light-pipes", channel- 
ling illumination around the display. 
Incandescent filament lamps were 
universally used, with dimming by a 
current-reducing rheostat. 

These days, backlighting is becom- 
ing widely adopted. Light bulbs have 
been replaced by LEDs - their smaller 
size, lower power consumption, rug- 
gedness and longer life having clear 
advantages over incandescent bulbs. 

Sources of illumination also now 
being widely used in instrument pan- 





els include electroluminescent film 
and cold-cathode lamps. Electrolum- 
inescent (EL) film features very 
uniform lighting distribution and is 
most appropriate for illuminating 
dial faces and displays. Typically, EL 
film requires 100V AC at a frequency 
of 400Hz. 

Cold Cathode Fluorescent Lights 
(CCFL) are mainly used for backlight- 
ing “black screen” instruments — those 
that appear black when deactivated. 
In Australia, Lexus has long used this 
approach. Because a heavily tinted 
cover (one source suggests the cover 
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Fig.2: the main components of a 

of a Head-Up Display: (1) virtual 
image; (2) reflection in windscreen; 
(3) display generator; (4) optical 
system; (5) electronic control unit. 
[Bosch] 





typically has a transmissibility of only 
25%) is required, very bright lights are 
required. LCDs also require intense 
backlighting if they are to retain ad- 
equate contrast in daylight. 

CCFLs meets these requirements, 
with an efficacy of 25 lumens/watt 
— approximately 10 times that of the 
incandescent lamps used in instru- 
ment panels. CCFL lighting requires a 
power supply of 2kV AC ata frequency 
of 50-100kHz. 

Incandescent bulbs have a quoted 
life (based on a 3% probability of 
failure) of 4500 hours. However, the 
other three light sources have a mini- 
mum life that would usually equate 
to the life of the car — 10,000 hours 
or more. 


As car systems become increasingly 
sophisticated, new techniques need to 
be found to communicate that infor- 
mation to the driver. The flexibility of 
electronic displays means that more 
and more will be found in car instru- 
ment panels. SC 
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The LED-illuminated instrument panels in the current Honda Accord and Accord Euro models feature 3-stage operation. 
At first, when the driver opens the door, the instrument panel lights with just the gauge markings, as shown in the photo 
at left. Then, as the driver inserts the key in the ignition, the display brightens further. Turning the key to start the motor 
brings up all the panel legends before the display settles down to show just the relevant information. 
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OMMERCIALLY AVAILABLE bas- 

ketball scoreboards have price tags 
starting at about $2500 and zooming 
upwards into the stratosphere if you 
want features like a wireless control 
console. That means they’re generally 
out of the question for amateur and 
school sports teams with plenty of 
enthusiasm but almost no budget. 

If you’re in that position, what 
would you say to a scoreboard you 
can build yourself for a fraction of 
the cost of a commercial model? Not 
only that but it boasts features like 
big, bright digits 130mm high and a 
wireless console that can be up to 50 
metres or so from the scoreboard itself. 
It also offers modular construction, so 
it can be built up easily by a group of 


у 


people — as long as they have a mod- 
est amount of experience assembling 
electronic projects and some basic | 
woodworking skills. 

Sounds like a pretty good project for 
school technology classes, doesn’t it? 
Especially ifthe school has some keen 
basketballers but very little money 
to spend on luxury facilities like a 
scoreboard. 

As you can see from the features 
box and the photos, the scoreboard | 
offers most of the features found onthe | 
majority of commercial units. It has a 
2.5-digit display for each team’s score, 
able to show scores up to 199. It also 
has a single digit display for the cur- 
rent game period, able to show 1/2/3/4 
or an "E" for extra time. And finally, 
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there’s the 4-digit countdown timer 
display, which shows the remaining 
time in the current period in minutes 
, and seconds for all except the last 
minute, when it automatically swings 
over to showing seconds and tenths of 
a second. A colon is displayed between 
the minutes and seconds, while a 
single “decimal point” appears during 
the final minute — so it’s always easy 
to see which mode it’s in. 

The countdown timer automati- 
cally resets at the start of each new 
game period, when you press the 
“Start Next Game Period” button on 
the console. The Period display also 
changes automatically when this but- 
ton is pressed. Similarly, the timer 
stops when you press the “Time Out” 
button and restarts again (from where 
it stopped) when you press the “Time 
In” button. 

To allow easy updating of the score 
for each team, the console has separate 
+3, +2 and +1 buttons for them both. It 
also provides -1 buttons for both teams, 
so their scores can be decremented 
easily in the event of scoring disputes 
or penalties. 

How do you reset the Scoreboard 
for the start of anew game? Simply by 
pressing the two Reset buttons on the 
console, at the same time. However, to 
reduce the risk of anyone doing this 
accidentally in the middle of a game 
(which would have disastrous con- 
sequences), all that happens the first 
time you press these buttons is that 
the console flashes a LED on its own 
front panel marked “Confirm Reset”. It 
only sends the actual reset command 
to the scoreboard if you then respond 
by again pressing the two buttons. 
Otherwise the reset command will 
be ignored. 

The circuitry for the scoreboard 
itself is built on five PC boards: four 
for the various display modules and 
the remaining board for the controller 
that runs it all. These boards are all 
mounted in a timber frame, designed 
to be hung up on a wall, with a 26-way 
ribbon cable linking all of the boards 
and providing the displays with power 
and display data. 

The control console circuitry is built 
on two somewhat smaller PC boards, 
which are mounted in a compact 
plastic case. The data link between 
the console and the scoreboard is via 
2.4GHz microwave radio signals. 

By the way, this Scoreboard project 
has been developed in conjunction 
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Electronic Scoreboards Wain Features 


ө Four separate displays for Home and Away team scores (0-199), current game 
period (1-2-3-4-E) and the period countdown timer. 


e Display digits are all 130mm high and are formed using high-brightness 10mm 
LEDs (four per digit segment). The team score displays are in green, the current 
period in orange and the timer displays in red for easy reading. 


е The period countdown timer display shows minutes and seconds during most of 
each game period but automatically changes over to seconds and 1/10 seconds 
during the last minute of play. The end of each game period is also signalled by 
a brief burst of sound from a piezo siren. 


e All scoreboard functions are controlled by a small wireless console which can 
be located at almost any convenient location inside the court. 


ә Console buttons allow easy addition of 3, 2 or 1 points to the score of either 
team, along with the ability to subtract 1 from either team's score in the event 
of penalties and scoring disputes. There 


e Console features extra buttons to start the next game period, stop the 
countdown timer (Time Out) or restart it again (Time In) — plus a pair of buttons 
which must be pressed together to reset the scoreboard for a new game. This 
last pair of buttons must be pressed together twice, to confirm that you really 
do want to reset the board (which should prevent you accidentally wiping the 
scores and timers clean. 


€ Unitcan be setup to play according to either NBA, FIBA (International) or NCAA 
basketball rules. This is done by setting DIP switches inside the console. 


@ Both the scoreboard and the control console operate from 12V DC - eg, from 
either 12V plug pack supplies or 12V batteries. There are no dangerous voltages 
anywhere inside. This also means they can be used in areas where there is no 


mains power. 





with Jaycar Electronics, which holds 
the design copyright for both its hard- 
ware and firmware. As a result, kits for 
the project will only be available from 
Jaycar stores. 

OK, so that's a quick rundown on 
what the new scoreboard does and 
how it's used. Now let's look at how 
it works. 


Console operation 


Like the scoreboard itself, the 
control console is based on a prepro- 
grammed low-cost PIC16F84A micro- 
controller — see Fig.1. In the case ofthe 
console, the PIC operates at a clock 
frequency of 4MHz, giving a machine 
cycle of 1s. 

The main functions performed by 
the PIC in the console are scanning the 
control key switches and generating 
the corresponding command codes for 
the scoreboard. As you can see from 
the circuit, the keys are connected 
in a matrix configuration to seven of 
the PIC’s Port B I/O pins, with the 
three main rows connected to pins 


RB5-RB7 (configured as outputs) and 
the four columns connected to pins 
RBO-RB3 (configured as inputs). The 
scoreboard command codes generated 
by the PIC in response to the various 
buttons being pressed are fed out via 
Port A I/O pin RAO, configured here 
as an output. 

The two Reset buttons are connected 
in series so that both must be pressed 
simultaneously, in order to link RB7 
and RBO. When this event is sensed 
by the PIC, it first places a logic high 
on I/O pin RA4, also configured here 
as an output. This turns on transistor 
Q7 which then turns on LED2 — the 
“Confirm Reset” LED. 

If you subsequently press the two 
Reset buttons again, the PIC turns off 
Q7 and LED2, generates the scoreboard 
reset command code and sends it out 
via pin RAO. If, on the other hand, 
you've made a mistake in pressing the 
Reset buttons and don't press them 
again — but press some other button 
instead — the PIC merely turns off Q7 
and LED2 and sends the command 
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code corresponding to the newly 
pressed button. 

Another function performed by the 
PIC is checking the DIP switches (S2) 
used to set which basketball code you 
want the scoreboard to use: FIBA, 
NBA or NCAA. As you can see, the 
DIP switches are connected to I/O 
pins RA1-RA3, configured as inputs. 
All three pins are also connected to 
ground via 10kQ pulldown resistors, 
so that only the pin corresponding to 
the switch that is “on” will be taken 
to logic high level (45V). 

Note that the PIC is programmed 
to check the status of the S2 DIP 
switches only when it first powers 
up. That's because the DIP switches 
are inside the console and can't be 
changed without turning it off and 
opening the case (changing the rules 
is not something you'd want to do 
during a game, anyway). So these 
switches are only scanned during the 
console's power-up sequence and the 
appropriate control code sent to the 
scoreboard then. 

The rest of the console circuitry is 
used to process the control codes gen- 
erated by the PIC and sent out via pin 
RAO, so they can be transmitted to the 
scoreboard via the AWM609TX data 
transmitter module. This operates on 
one of four frequency channels in the 
range 2.40 - 2.483GHz, as selected by 
the four DIP switches marked $1. 

The AWM609TX module and 
its matching AWM608RX receiver 
module (as used in the scoreboard 
itself) were originally designed for 
transmitting video and stereo audio 
signals, using frequency modulation 
and demodulation for both the video 
and audio. We use all three signal 
channels here to transmit our digital 
scoreboard control codes by using the 
circuitry around IC2, IC3 and transis- 
tors Q1-Q4 to pre-encode the digital 
codes into audio tones, using a sim- 
ple synchronous phase-shift keying 
(SPSK) system. 

This works as follows. First, clock 
oscillator IC2b generates a continu- 
ous square wave clock signal of ap- 
proximately 10kHz. This is then fed 
to flipflop IC3b, which toggles back 
and forth to produce two 5kHz square 
wave signals at its Q and Q-bar outputs 
— locked in phase but of opposite polar- 
ity. Then one of these 5kHz signals is 
fed to the clock input of flipflop IC3a, 
which produces a locked 2.5kHz signal 
at its Q output. 











ne Е eat 
Here is a sneak preview of the 


The 2.5kHz signal from IC3a is then 
fed through buffer transistors Q1 and 
Q2, and fed to the video input of the 
AWM609TX transmitter module. This 
then sends it to the scoreboard, where 
it’s used as the clock signal for the 
SPSK demodulator. 

On the other hand, the two locked 
complementary 5kHz signals from 
IC3b are fed to gates IC2c and IC2a, 
where they are effectively used to en- 
code the digital control code signals 
from pin RAO of IC1. IC2d is used to 
produce an inverted version of the 
digital signals and this is fed to IC2c 
together with one 5kHz signal. The un- 
inverted digital signals are fed to IC2a, 
along with the other 5kHz signal. 

As a result, when the digital signal 
from IC1 is high (1), the 5kHz signal 
from pin 8 of IC3 is gated through 
IC2a. Conversely, when the digital 
signal is low (0), the opposite polarity 
5kHz signal from pin 9 of IC3 is gated 
through IC2c instead. 

Since the outputs from IC2a and 
IC2c are effectively combined via 
diodes D2 and D3, this means that 
although a 5kHz square wave signal 
always appears at the anodes of the 
two diodes, the signal’s polarity or 
phase at any instant depends on the 
digital logic level coming from IC1. In 
other words, the digital control codes 
are encoded on this 5kHz square wave 
signal as SPSK modulation. 

To ensure reliable transmission of 
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2 board inside the Control Console. 


this SPSK signal, we feed it through 
transistors Q3 and Q4 which act as 
complementary buffers. This produces 
two versions of the same 5kHz signal 
with opposite polarity, which are then 
fed to the two audio signal inputs of 


the AWM609TX transmitter module. 


As a result, we not only make 
use of all three signal channels of 
the AWM609TX but also achieve 
maximum link redundancy and noise 
rejection. 

But what’s the purpose of the cir- 
cuitry around transistors Q5, Q6, diode 
D4 and LED1? These provide a power- 
on indicator for the console — but a 
power indicator with a difference. 

Because the base of Q5 is fed with 
the buffered 2.5kHz clock signal from 
O1, it therefore switches on and off 
with this signal. The resulting 2.5kHz 
signal at its collector is fed to the base 
of Q6 through a simple rectifier/clamp 
circuit using the 220nF capacitor, D4 
and the 100kQ resistor, so Q6 is only 
turned on during the positive half-cy- 
cles of the 2.5kHz signal. As a result, 
when LED1 glows, it indicates not only 
that power is applied to the console 
circuitry as a whole but also that the 
2.5kHz signal from IC3a is present 
— and hence that oscillator IC2b and 
flipflop IC3b are working. 


Scoreboard controller 


Fig.2 shows the circuit details for 
the Scoreboard Display Controller. 
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SCOREBOARD DISPLAY 1 (PERIOD) 


Fig.3: the Scoreboard Display 1 (or Period) board is driven by the control 
board and uses 28 10mm yellow LEDs to form a single digit. 


Once again, all functions are under 
the control of a PIC16F84A micro- 
controller, which in this case runs 
at a clock speed of 10MHz (giving a 
machine cycle time of 400ns). 

This PIG responds to the control 
codes from the console, keeps the 
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scores for the two teams, runs the 
countdown timer and looks after dis- 
playing all of the information via the 
display board modules. It also handles 
the important job of sounding the 
piezo siren briefly at the end of each 
game period. | 


The control codes from the console 
arrive at the controller board via the 
AWM608RX receiver module. This 
module can operate on any one of four 
2.4GHz channels like the transmitter 
module, as selected by the Channel 
Select DIP switches (S1). Naturally, 
the receiver must be set to work on 
the same frequency channel as the 
transmitter module, for correct opera- 
tion of the data link. 

All of the scoreboard controller cir- 
cuitry around transistors Q9-Q11, IC4 
and IC5 is used in decoding the output 
signals from the AWM608RX receiver 
module, to reconstruct the digital 
control codes sent from the console. 
These are then fed to the PIC via its 
RBO input pin. The decoding is more or 
less the reverse of the SPSK encoding 
procedure used in the console. 

When the 2.5kHz decoding clock 
signal emerges from the video out- 
put of the receiver module, it is first 
squared up by passing it through a 
clamp and buffer circuit using diode 
D4 and transistor Q11. It’s then passed 
through gate IC4b, used here as a non- 
inverting buffer. From IC4b, it is then 
fed to the clock inputs of flipflops IC5b 
and IC5a and also to the base of transis- 
tor Q12 via a 10kQ resistor. 

This causes Q12 to conduct during 
the positive half cycles of the 2.5kHz 
signal, drawing current through LED1 
and making it glow. This allows LED1 
to function as a “Carrier Present” 
indicator. 

The two complementary 5kHz sig- 
nals containing the SPSK information 
from the console emerge from the 
stereo audio outputs (Ro and Lo) of 
the receiver module. They are then 
fed through clamp and buffer circuits 
similar to those used for the 2.5kHz 
signal. 

In this case, one signal is passed 
through Q10 and IC4a, while the 
other passes through Q9 and ІС4а. 
One is then fed to the D (data) input 
of IC5b, while the other is fed to the 
corresponding input of IC5a. 

So the two 5kHz data signals are fed 
to the data inputs of the flipflops, while 
the phase-locked 2.5kHz clock signal 
is fed to their clock inputs. This means 
that on each low-to-high transition of 
the 2.5kHz signal, the logic level of the 
two 5kHz signals will be clocked into 
the flipflops. And as the two signals 
are the complement of each other, 
this means that one flipflop should 
be driven into the set state (Q output 
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SCOREBOARD DISPLAY 3 (HOME/AWAY SCORES) 


Fig.4: the Scoreboard Display 3 board (for Home/Away scores) uses 67 10mm green LEDs to form two complete 


high) when the other is driven into the 
reset state (Q output low). 

As a result, they toggle back and 
forth in complementary fashion, in 
time with the digital control code in- 
formation coming from the console. 


siliconchip.com.au 


To complete this decoding, we feed 
the Q-bar output of IC5b and the Q 
output ofIC5a to AND gate IC4c, which 
therefore provides an output high only 
when both of these complementary 
flipflop outputs are high simultane- 


*AWAY TEAM DISPLAY IS D5-D7 


7-segment digits and a leading “1” digit. There are two of these boards, each showing a maximum score of 199. 


ously. The output of IC4b therefore 
delivers a clean reconstruction of the 
original digital control code sent by 
the console PIC, with a high level of 
reliability and noise rejection. This 
decoded control code signal is made 
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available at test point TP1 as well as 
being fed to the RBO input of IC1. 

-Inside IC1, the PIC’s firmware pro- 
gram responds to the control codes to 
perform all ofthe functions in control- 
ling the scoreboard — updating the 
team scores, operating the countdown 
timer and keeping the various displays 
operating. 

There are 12 display digits in all: 
three for each team score display, one 
for the current period display and five 
for the countdown timer — although 
the centre digit of the timer display 
module is dedicated to displaying only 
a colon or a decimal point. All of the 
displays are based on the standard 7- 
segment digit format but use discrete 
high-output LEDs rather than dedi- 
cated 7-segment display devices. 

We do this using four series-con- 
nected 10mm LEDs in each digit 
segment, in order to get large 130mm 
high digits. | 


Display multiplexing 

The 12 displays are all driven se- 
quentially by the PIC controller in 
standard multiplexed fashion, with 
one complete display cycle taking 
place every 25ms. This means that the 
displays are refreshed 40 times each 
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second (except for very short breaks 
when the PIC is processing command 
codes from the console). To turn on 
each display digit, the PIC outputs 
a digit code via pins RAO-RA3. This 
information is decoded by transistor 
Q1 and by IC2 &IC3, which then feed a 
logic high to the appropriate digit dis- 
play circuit via the corresponding line 
of 26-way cable connector CON1. 

At the same time, the PIC makes 
the current 7-segment display code 
for that digit available via output pins 
RB1-RB7. These outputs are used to 
drive power MOSFETs Q2-Q8, which 
are the power switches for the dis- 
play segment control lines of all the 
displays. So as each display is turned 
on, the appropriate segments are also 
switched on to display the correct digit 
or other character. 

The only remaining function per- 
formed by IC1 is to turn on a piezo 
siren briefly at the end of each game 
period. It does this by allowing its RA4 
output pin (an open collector output) 
to be pulled high by the 10kQ resistor, 
for three seconds at the end of each 
game period. This logic high is used 
to turn on power MOSFET Q13, which 
in turn switches on a piezo alarm con- 
nected to CONS. 


el: a re eceiver/controller boar ae 2M A e n 


e display IRATUS Lu ) and one countdown timer board | 


Terja mi. 





All the scoreboard controller’s cir- 
cuitry operates from +5V, derived from 
the +12V input by regulator REG1. 
Although the PIC micro and the rest 
of the CMOS circuitry draw very little 
current, the AWM608RX data receiver 
draws over 200mA - bringing the to- 
tal drain from the +5V rail to rapan 
250mA. 

To allow the regulator to cope with 
this, diodes D2 and D3 are used to 
reduce its input voltage, while the 
regulator is also fitted with a heatsink 
to help it dissipate the remaining 1.5W 
of power without overheating. 


The display modules 


As mentioned earlier, all the score- 
board displays are on separate boards, 
which connect to the controller board 
in daisy chain fashion via a 26-way rib- 
bon cable. This connects to CON1 on 
the controller board and delivers +12V 
to the display boards, along with their 
digit and segment drive signals. 

All the displays use the same basic 
circuitry, the operation of which can 
be understood quite easily by look- 
ing at the circuit for the single digit 
“Period” display (Scoreboard Display 
1) — see Fig.3. 

The digit drive signal from the con- 
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1 900 x 600mm sheet of 12mm 
plywood 

2 900mm lengths of 30 x 15mm 
DAR maple wood 

2 570mm lengths of 30 x 15mm 
DAR maple wood 

5 26-way IDC line sockets 
(Jaycar PS-0987) 

1 piezo alarm, 12V (Jaycar LA- 
5256) 

1 1600mm length of 26-way IDC 
ribbon cable 

2 16-way IDC line sockets 
(Jaycar PS-0985) 

1 70mm length of 16-way IDC 
ribbon cable 

1 12V 1A DC plugpack (Jaycar 
MP-3137) 

1 12V 300mA DC plugpack 
(Jaycar MP-301 1) 

2 31mm lengths of 1mm diameter 
brass wire 

Woodworking glue, 25mm long 
1.5mm diameter nails, etc: 


Main Controller Board (x1) 

1 PC board, code BSBCONTR, 
127 x 190mm 

1 Airwave AWM608RX 2.4GHz re- 
ceiver module (Jaycar QC-3592) 

1 TO-220 heatsink, 6021 type 30 x 
25 x 18mm (Jaycar HH-8504) 

1 4-way DIP switch ($1) 

1 10MHz crystal (X1) 

1 PC-mount 26-way DIL socket 
(CONT) 

1 PC-mount 2.5mm concentric DC 
socket (CON2) 

1 2-way PC-mount terminal block 
(CON3) 

4 25mm x M3 tapped metal spac- 
ers 

13 6mm x M3 machine screws, 
round head 

4 15mm x M3 machine screws, csk 
head 

9 M3 nuts and star lockwashers 


Semiconductors 

1 PIC16F84A-20P microcontroller 
programmed with SCORDISP. 
HEX (IC1) 

2 4028B CMOS decoders 
(1C2,1C3) 

1 74HC08 quad AND gate (IC4) 

1 74HC74 dual D-type flipflop (1C5) 

4 PN100 NPN transistors (Q1,Q9, 
Q10,Q12) 
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8 MTP3055 power MOSFETs (Q2- 
08,013) 

1 PN200 PNP transistor (Q11) 

1 7805 +5V regulator (REG1) 

1 5mm red LED (LED1) 

3 1N4004 1A diode (D1-D3) 

3 1N4148 signal diode (D4-D7) 


Capacitors 

1 2200uF 16V RB electrolytic 

1 100uF 16V RB electrolytic 

1 10uF 16V tantalum 

3 4.7ҺЕ 16V tantalum 

5 100nF multilayer monolithic 

1 100nF MKT metallised polyester 


2 33pF NPO disc ceramic 
Resistors (0.25W 1%) 

1 100kQ 1 4.7kQ 
247kQ 1 4700 

1 22kQ 8470 

6 10КО 7 100 


Period Display Board (x1) 

1 PC board, code BSB-D1, 102 x 
190mm 

1 PC-mount 26-way DIL socket 
(CON1) 

4 25mm x M3 tapped metal 
spacers 

5 6mm x M3 machine screws, 
round head 

4 15mm x M3 machine screws, 
csk head 

1 M3 nut & star lockwasher 


Semiconductors 

1 PN100 NPN transistor (Q1) 

1 BD136 PNP transistor (Q2) 

28 yellow 10mm LEDs, high bright- 
ness or standard 


Capacitors 
1 1000uF 16V RB electrolytic 


Resistors (0.25W 1%) 
2 4.7kQ 
11200 


Team Score Display Boards (x2) 

1 PC board, code BSB-D3, 218 x 
190mm 

1 PC-mount 26-way DIL socket 
(CON1) 

6 25mm x M3 tappers metal 
spacers 

9 6mm x M3 machine screws, 
round head 





6 15mm x M3 machine screws, csk 
head 
3 M3 nuts & star lockwashers 


Semiconductors 

3 PN100 NPN transistors 
(Q1,Q2,Q3) 

3 BD136 PNP transistors 
(Q4,Q5,Q6) 

67 green 10mm LEDs, high bright- 
ness or standard 


Capacitors 
1 1000pF 16V RB electrolytic 


Resistors (0.25W 1%) 
6 4.7kQ 1 220 
3 1200 


Timer Display Board (x1) 

1 PC board, code BSB- D4, 380 x 
190mm 

1 PC-mount 26-way DIL socket 
(СОМ1) 

6 25mm x M3 tapped metal 
spacers 

11 6mm x M3 machine screws, 
round head 

6 15mm x M3 machine screws, 
csk head 

5 M3 nuts & star lockwashers 


Semiconductors 

5 PN100 NPN transistors (Q1 ов) 

5 BD136 PNP transistors 
(Q6-Q10) 

120 red 10mm LEDs, high- 
brightness or standard 


Capacitors 
2 1000uF 16V RB electrolytic 
1 4.7nF 50V greencap 


Resistors (0.25W 1%) 
10 4.7kQ 
5 1200 


Control Console 

1 console case, 189 x 134 x 
32/55mm (Jaycar HB-6094) 

1 PC board, code BSBKYBD1, 178 
x 111mm 

1 PC board, code BSBKYBD2, 163 
x 100mm 

1 Airwave AWM609TX 2.4GHz 
transmitter module (Jaycar QC- 
3590) 

1 TO-220 heatsink, 6073B type 19 
x 19 x 9.5mm (Jaycar HH-8502) 

2 4-way DIP switch ($1, 52) 

1 4MHz crystal (X1) 
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13 PC-mount pushbutton switches, 
17.5mm square (2 x red, 2 x yel- 
low, 2 x black, 2 x grey, 3 x white, 
1 x green and 1 x blue keytops) 

1 2.5mm concentric DC socket 
(CON1) 

1 16-way DIL socket, vertical PC- 
mount (CON2) 

1 16-way DIL socket, 90 PC-mount 
(CONS) 

9 4g x 9mm self-tapping screws 


Semiconductors 

1 PIC16F84A-04 microcontroller 
programmed with SCORKYBD. 
HEX firmware (IC1) 

1 74HC132 quad Schmitt NAND 
gate (IC2) 

1 74HC74 dual D-type flipflop (IC3) 

5 PN100 NPN transistors (Q2, 
Q4-Q7) 

2 PN200 PNP transistors (Q1,Q3) 

1 7805 +5V regulator (REG1) 

1 1N4004 1A diode (D1) 

3 1N4148 signal diodes (D2-D4) 

1 5mm green LED (LED1) 

1 5mm red LED (LED2) 


Capacitors 

1 2200uF 16V RB electrolytic 

1 100uF 16V RB electrolytic 

1 47uF 16V RB electrolytic 

2 470nF MKT metallised polyester 
1 220nF MKT metallised polyester 
4 100nF multilayer monolithic 

1 10nF MKT metallised polyester 


2 33pF NPO ceramic 
Resistors (0.25W 1*4) 

2 100kQ 1 2.2kQ 
2 22kQ 1 4700 
15 10kQ 1 3900 
1 6.8kQ 11800 
4 4.7kQ 


Where To Buy A Kit 


K Jaycar Electronics has sponsored | 


m development of this project and 
. they own the design copyright. A 


| fullkitof parts willbe available from | 
| Jaycar in due course — Cat. KC- 


5408 This kit includes a pre-built 
» wooden display frame with screen- 
printed lettering and individual 
Perspex covers for the displays; 
screen-printed and solder-masked 
PC boards;all on-board parts; and 
a control console case with a pre- 


. punchedfrontpanelandscreened | 


lettering. 
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troller board arrives via the appropri- 
ate pin on cable connector CON1 — in 
this case, pin 3. It's then fed to the 
base of NPN transistor Q1 via a 4.7kQ 
series resistor, so that Q1 is turned on 
when the controller takes that digit 
drive line high. 

When Q1 turns on, this conducts 
base current for PNP transistor Q2, 
which immediately switches on as 
well. This connects the +12V supply 
line to the anode ends of all seven 
display segments, so they’re all po- 
tentially able to conduct current and 
light up. 

Of course, which segments do actu- 
ally draw current and light up depends 
on what happens at their cathode ends, 
which are each connected to one of 
the seven segment-drive lines in the 
26-way cable, accessible via CON1. 
So if the controller PIC has turned on 
only segment control switches Q8, Q6 
and Q3, only these three lines will be 
connected to earth during this digit’s 
display time and only segments “c” 
“b” and “a” will conduct current and 
light up, to display a “7”. 

Fig.4 shows the circuit of the Score- 
board Display 3 board. It uses the same 
basic arrangement for each of its three 
(strictly 2.5) digits. In fact, the circuit 
for the two full digits is identical to 
the Period display, apart from the way 
their digit drive lines are driven from 
different pins on CON1 (more about 
this in a moment). 

The circuit for the leading “1” digit 
on this board is very similar too, the 
main difference being that this dis- 
play digit is only provided with three 
segments — ie, segments “b” and “c” 
plus three more LEDs which are used 
to fill in the gaps. These are connected 
to segment line “d”, via a series 22Q 
resistor to match their current to that 
of the other segments. 

Note that each of the three digit 
drive circuits for this board can be 


6 x 60 sec, 1 x 20 sec | 4x 75 sec, 2x 30 sec 
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of 4th period & 
_ extra time 


connected to either of two lines on 
CON1. This is because two versions of 
the board are used in the Scoreboard, 
one for the Home team score and the 
other for the Away team score. So the 
board used for the Home team display 
has Q3 driven from pin 4 on CON1, 
makingthat digit become D2. Similarly 
Q2 is driven from pin 6 on CON1 and 
Q1 from pin 8, so these digits become 
D3 and D4 respectively. 

On the other hand, the board used 
for the Away team score display has 
Q3, Q2 and Q1 driven from pins 10, 
12 and 14 on CON1, so the three digits 
become D5, D6 and D7. 

The circuit for Scoreboard Display 4 
(the Countdown timer display board), 
is again very similar — see Fig.5. In 
fact, the four full digits are wired up 
in exactly the same manner as the 
Period display. The only one that’s 
a little different is the centre “digit” 
D10, which is used only to display a 
colon or a decimal point. It only has 
two sets of four LEDs (one set for each 
dot) connected, as if they are segments 
"b" and "c" of that digit. We display 
a colon е turning on both segments, 
while turning on segment “c” only 
produces a decimal point. 

There is only one other small differ- 
ence in the circuit for the Countdown 
timer display, involving the addition 
of a 4.7nF capacitor between the base 
and emitter of Q1. This capacitor forms 
a low-pass filter with the 4.7k€ series 
resistor, filtering out a small amount 
of multiplexing hash which tends to 
appear on this digit drive line of the 
cable. Without this capacitor, digit 
D12 can glow weakly: when it's not 
supposed to be glowing at all. 


Next month 
That's all we have space for this 
month. Next month, we'll move on to 


building each of the various modules 
which make up the Scoreboard. $6 
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WATCHGUARD 
HOME ALARM 
SYSTEM 


9218244244444 
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Watchguard Digital Wireless 


Professional home/office security system, automatically 
notifies you of break-ins via phone, SMS and/or email. 








System includes 
e 2 code-hopping remote controls 


e 8 zone control centre with in-built siren. 
e Wireless external siren and strobe. | 


e 2 wireless infrared movement sensors 
e Full range of accessories available. L 8548 





*Plus local ongoing monthly monitoring service fee. 


MICRO SIZE CAMERA 
100M TRANSMISSION! 


РТА" АРЫ 


24Hr Time Lapse VCR POE CRTC 

For industrial, educational and security Wireless = 
recording. 12 or 24 hour time-lapse MicroCam Il System 

modes with ordinary three-hour record mode. Tiny camera size, clear colour images, 
Frame-by-frame or high-speed playback. L 5846 extended range (up to 100m), 
AVAILABLE AT DICK SMITH ELECTRONICS, connects to VCR/TV/PC (with capture 


HO at M card). Includes receiver, camera 
POWERHOUSE AND MAIL ORDER ONLY | and 9V battery. L 5878 








www.dse.com.au 





Look what's 









НЕТ) © Dummy Home Alarm Kit 
HOME ALARM «~ Looks identical to many professionally 
installed security systems, includes 

y dummy siren cover, dummy blue 
strobe and 5 warning stickers. L5306 
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Electricity 
Construct a simple battery from the components 
in this kit and make a light bulb glow. K 0070 


Finger Prints 
Discover the secrets that Police Detectives use 
to catch criminals. K 0071 


Mini Magnet 
Fascinating experiments, interesting tricks 
and games to play. K 0072 


Pocket Science 

Make a volcanic eruption, copper plate 
a nail, make flowers change colour, 

| plus other activities and experiments. 


K 0073 
Mini ELC Lab 


Make an electromagnet that will 
pick up and drop metal objects at 
the flick of a switch. Also construct 
a working dimmer switch to make 
a bulb glow with varying intensity. 
K 0074 
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Compact Car Alarm 
Smart code learning remote 
technology. Protects doors, boot, 
bonnet. Car body impact sensor. 
L 5441 


57994 


Key Alert Personal Alarm 
Very compact personal alarm with 
built-in flashlight, sturdy key ring 
and loud siren. Requires an A23 12V 
battery (included). L 5178 


54 2% 


CHECK STORES FOR AVAILABILITY 


WD-40 Lubricant Spray 


A water-displacement lubricant that cleans, penetrates, 
| protects and lubricates just about anything in just about 


any job. A definite 
must for every 5395 










EDUCATIONAL 


































; Binoculars with 


DSE Digital Camera 
Integrated 8 x 21 
binoculars and 640 x 
480 resolution digital 
camera. L 8230 
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household and car. 
| 255g aerosol. 
N 0104 


THIS MONTH ONLY 


DPDT Miniature Heavy SPST Standard 

Duty Toggle Switch Waterproof Toggle Switch 
Rating: 125V AC 10A Rating: 125V DC 10A 

Mounting: Threaded bush Mounting: Threaded bush 

Overall size: 13 x 13 x 36mm Overall size: 32 x 18 x 58mm 


Clearance: 19mm Clearance: 40mm | | ! 3 | —— EL 
Cut Out: 6mm Cut Out: 12mm | г = t | === — 


P 7652 а Terminals: Flying leads я y 






1.00mm 500g 60/40 
solder roll N 2623 


ТЕ? 





2 | 0.56mm 250g 60/40 solder roll N 245 б 


0.80mm 250g 60/40 solder roll М 2617 
1.0mm 250g 60/40 solder roll М 2619 








GREAT VALUE! 
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ED 
orch Kit 


uild a solid-state torch 
vith a white LED. Receive 
igh brightness with cool white light, 
ow battery drain and the advantage that 


ou will never need to replace a torch bulb again. 


upplied with all components, 
cluding white LED, PCB 54 a^ 


nd mini torch. K 3018 





toulette Wheel Kit е 
ust like running your own. B 
iini casino! Supplied 

ith PCB, mini speaker, 
witches and all 

eccessary components. 
ower source required: 

V battery (not included). 
2804 








O Controller <%2 
MS Kit 


sing the convenience ча 
F SMS, this project lets Ф ТУСА 
u remotely control equipment ^" 

y sending plain text messages. 
ompatible with popular Nokia 
'and phones such as 3210, 

310, 5110 and 6110. 5 








sn | Stereo Preamp 


| Upgrade your 
| bare power 
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Discovery Kit 


amplifiers 
into a complete 
audio system with 


| this quality pre-amp 


kit. Features volume, 
bass, treble and balance 
controls. K 2811 


CLEARANCE! 
Digital 
Thermometer 
Kit 

Ideal for industrial 
and home use, е 
temperature alarm feature, - 
temperature range of -55'C to 1200'C 
(depending on the thermocouple 


probe connected to the 
ПОЕТ 0) К 3016 
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K'Nex Screamin Serpent Coaster 
Build an awesome replica of a steel roller 
coaster, full of twists, turns 
and loops! Realistic style, 
size, sounds and motorised 


action. K 1292 SAVE 520 





BUILD YOUR OWN 





DIGITAL MULTIMETER! 


Digital Multimeter Kit 

Features a 3.5 digit display. It is supplied with all 
components, hardware, PCB, plastic case, LCD 
display, 9V battery and test leads. Measures voltage 
AC/DC, DC current to 10A, resistance 


200K to 2000K. Features diode, $ 87 
continuity and transistor test. K 1044 


Note: Not suitable for mains testing. 


Micro Battery 
Protection Kit 
Protect expensive 
batteries with this mini- 
sized, micro-powered 

| electronic cut-out switch. 
| Ultra-low power consumption 
(«20uA), 10A maximum iu 
suitable for use with 
4.8V — 12.5V batteries. 
K 3132 









Energy 


Meter Kit 
LCD screen displays VS 
power in watts, 57 
energy usage in kWh, * 





in hours, energy cost in 
dollars and cents. Blackout 
detection and power $ 
switching. K 7217 | 


Super Tool Kit 


Great nobbyist hand tool for sanding, 
polishing, drilling, engraving, mulling 
and more! Includes everything you 
need: wire brush, milling cutters, 
grinding wheel, high speed drills, 
chuck collets, eraser sticks ana 
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Multimeter asm i m Colour may vary 

Includes test leads. 


Q 1469 
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10 Piece 


Allen Key Set 
A handy metric Allen key 


set complete with a plastic 
clip to keep them 
organised. Contains 
1.5mm, 2mm, 2.5mm, 
3mm, 4mm, 5mm, 5.5mm, 
ómm, 8mm, and 10mm 
Allen keys. T 3545 


digitor | 
4.5m Black PVC Tape į 


General purpose insulating 
tape for all those small 
jobs around the house 
or garage. N 2374 


54197 


Screen Clene 
Anti-static, 
pre-saturated wipes 
for screen filters and 
monitors. N 3117 


579 


digitor — n 













57 Piece Tool Set 
This 57 piece drill set 

is perfect for the 

home handyman. T 5120 


25 Piece Tool Set 


A great collection 
of handy tools! T5118 


$794 1 43 


| DSE 
3m Tape 
Measure 
| Magnetic end-hook for 
| convenient measuring, 


| anti-slip and shockproof 
rubber case. T 1210 


598 


DSE 
Anti-Static Wet Wipes 
Contains 100 soft, lint-free 
towelettes, which have been i ICKEASMIT 
chemically treated so they are ШАТТА С 
ideal for cleaning computer 
screens, keyboards, CDs, 
telephones, etc. N 1242 


$678 
























Stud/Metal/ 
AC Volt Finder 


Detects metal, timber 
studs, AC voltage. 
T 1991 


$9498 


DSE 
25W 
| Soldering Iron 
Easy to use, 240V 
| operation, replaceable 
tip, lightweight 
handle. T 2304 
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Zip Drive sacl Gather Dust Away CO Contact Cleaner 

" г For Zip Drive 2 И Ў 
Cleaning Kit eet l Aerosol D sn safe omua is a (472 
Designed to clean GRON Eae Twin Pack technically proven, stable, inert 
the R/W heads of 2 x 150g cans high purity cleaning solvent. 00 
Zip drives. Incl. N 0055 350g can. N 1072 CONTACT 


feeder cartridge 
and replacement 
cleaning pads. N 3005 


$373 


Promotion from 23/2/05 to 29/3/05 
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digitor 


300W 12V DC 
to 240V AC Inverter $ 


Allows smaller mains products 
such as TVs, laptops, etc. 
to run from a 12V battery 


(eg. car/boat battery) via the cigarette lighter 
socket. Ideal for camping, caravans, motor-homes. Stadium 
M 5111 







BATTERY 
: м СЕЙ 






| 12V 4A RMS 


519% 
V RN Battery Charger 


Get the most out of your batteries! 
Features short circuit protection. M 9805 








X-10 
Wireless 


Wall Switch | | 
Add wall switches  : p 


X-10 Hawkeye 


Motion Sensor 
Tiny wireless motion | 
sensor that can be | 
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12V-240V GREAT 
| a attached to the wall 
800W Inverter | VALU Е! Upe] youl Ee with screws or self-adhesive 


Powers any 240V item 

(eg. TVs, fridges, laptops etc.) 
from a 12V DC power outlet. 
M 5102 


| strips. Activated by lighting 
sequences when detecting 

| movement; a built-in 

| photocell ensures that 


it operates only when 4 
1| itis dark. M 4016 SAVE *10 


for extra wiring. 

Requires a 3V lithium battery. 
Compatible with the full range 
of X-10 home automation 
products. M 4017 





SAVE *100 


3mm High Bright White 


1500mcd LED 
Z 3800 








Friedland 


Lightspot Switch 

Black door bell push button 
switch with illuminated button, 
rated 8V 2A. Made in England. 


Friedland 


Sesame Bell Switch 
White door bell push button 
switch, rated 1-24V 2A. 


Made in England. P 7557 2595 OFF 


3mm High Bright Blue 
700mcd LED 


ui" 


CLEARANCE! 

5mm Intensely Bright 
White 
8000mcd 
LED z 3982 










Gull Wing High Brightness LEDs 


Water clear lens, includes data sheet. 










Miniature 
Bi-Pin 
Globe 





60% OFF 


CLEARANCE! 

5mm Intensely Bright 
Green 

| 14,000mcd 95 
LED 274015 







nh , қ 
Green 1.9mm Yellow 1.9mm 
iISMD 650mcd SMD 350mcd SMD 900mcd 


| LED. Pack of 6. LED. Pack of 6. LED. Pack of 6. 
№ 3780 Z 3781 Z 3782 













30% OFF 
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Home Starter Tool Kit 
Includes Phillips and flat head 
screwdriver, tape measure, 
knife, long nose and flat nose 
pliers and a hammer. T 4833 





$987 
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DSE|— 
Aluminium Frame Tool Case 

tool case. Ideal for safely 

carrying sensitive test 

Padded internal dividers and a removable tool 
holder are provided for easy partitioning 


Keep your delicate ¢ j ; 97 
equipment, cameras etc. ады 
of the storage space. T 4856 


Holds up to 30kg. H 4597 





gear safe with this sturdy 
as well as standard electronics tools. 


Available in-store or through our 


Direct Sales Division 


1300 366 644 (Local call charge). 
(02) 9642 9155. 
DICK SMITH ELECTRONICS 
Direct Sales Reply Paid 500, 
PO Box 500, 
Regents Park DC NSW 2143 
(No stamp required) 


DSE; 


Includes hobby sander, 
various sanding attachments 
and case. T 4822 


Promotion from 23/2/05 to 29/3/05 
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Toolbox with Component Storage 
Ideal for work, hobbies and leisure activities. 





$998 








Hobby Detail Sander Kit 


Zu 





25 Drawer Parts Cabinet 
Store your components 

and hardware items in these 

neat drawers and you'll always 
know where to find them! 
Dimensions: 120mm x 300mm x 225mm (LxWxH). 
H 4587 NB. Accessories not included. 





INCLUDES TWO 
RECHARGEABLE BATTERIES 


12V Rechargeable Polisher 


Ideal for polishing cars, boats, caravans, etc. 


Includes 2 rechargeable 
batteries, 2 cleaning $4 еи 


bonnets, 2 waxing 
bonnets, AC charger. 
T 4862 











DSE n 
6 Piece Insulated Screwdrivers 


Includes 4 slotted and 2 Phillips screwdrivers. 
Insulated screwdrivers rated up to 1000V. 
Stored in an aluminium-framed 


carry case. 1 year warranty. $4 Av 


T 6327 





n 


Heat and Strip Tool 
Ideal for heatshrink work, 
removing old paint, removing 


vinyl tiles, loosening rusted or 
over-tightened nuts, drying % 87 
and more. T 4821 4 | 


97980 
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A nostalgic look 
colour TV in Aus 





Although a sizeable proportion of readers will have never known 
anything else, it's incredible to think that March 1st, 2005 marks the 
30th anniversary of the commencement of full-time colour television 
broadcasting in Australia. What is even more remarkable is the number 
of colour sets that were there for particular milestone and are still 
working, in many cases still with superb picture quality! 


museum” of 30-year old sets “bil- 

leted” at various relatives’ houses, 
still in everyday use. And I'd have 
more if I had the room... 

In the early 70s, we were piously 
informed that the maximum working 
life of a colour picture tube was “about 
seven years”! 

In many ways the advent of Colour 
TV in Australia is a bit like the Second 
World War: for people like myself, 
born after 1945, WWILis an event that 
has always “been there” — but mainly 
in the sense of the lingering effect it 
has had on people who lived through 
that time. 

Just as there are still plenty of people 
alive who can remember a dramati- 
cally different time before there had 
ever been a Second World War, there 


І personally have a 5-set “working 
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are plenty of older electronics techni- 
cians who remember what it was like 
when there were no colour TV sets! 
As with WWII, a staggering number 
of things changed beyond recognition 
in just a few short years and there were 
many casualties left by the wayside. 
Ive watched the average 67cm 
colour TV that needed two people to 
lift it, had just a mechanical channel 
selector (usually VHF-only) and no 
remote controls, evolve into today's 
comparatively feather-light equivalent 
with a window-flat, absolutely rectan- 
gular screen, full remote control and 
multiple video inputs. 
The average 1974 product cost 


by Keith Walters 


around ten weeks of the average 
worker's net wages; you can typically 
pick up today's version for 3 days net 
wages... or even less if you opt for an 
old-fashioned curved screen! 

And people may baulk at the price 
of today’s Plasma sets but in real terms 
they work out considerably cheaper 
than the first colour sets. 


Right place, right time 

I started my electronics career in 
early 1972 at the Brisbane branch of 
a well-known nation-wide TV service 
company, so I was right there at the 
transition to colour. 

In those days, many electronics 
enthusiasts my age were keen to make 
some kind of career in electronics, 
often for no other reason than working 
for some sort of “official” organisation 


siliconchip.com.au 
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was about the only practical means 
of getting any regular access to the 
electronics "real world". 

You have to understand that this was 
long before the advent of nationwide 
Dick Smith and Jaycar type specialist 
electronics supermarkets. 

Things may have been easier in 
Sydney and Melbourne but for the 
rest of Australia, obtaining parts for 
magazine projects was an expensive 
and often frustrating business. 

Electronic component sales were 
often seen as a relatively unimportant 
sideline for electrical wholesalers. 
Buying even fairly run-of-the-mill 
(by today’s standards) semiconduc- 
tors often entailed long trips out to 
obscure industrial estates on the other 
side of town! 

I was certainly in the right place at 
the right time, as the early seventies 
were an exciting time for electronics 
in this country and elsewhere. 

Up until then, apart from the pro- 
liferation of “transistor” radios, solid- 
state circuitry had made relatively lit- 
tle head way in consumer applications. 
Solid-state technology had certainly 
been advancing at an incredible pace 
but most of the activity was in more 
"serious" fields like the military and 
computers. 


siliconchip.com.au 


at the start of 
tralia 


Computer manufacturers had start- 
ed abandoning valves at least 15 years 
before — out of sheer necessity — but 
even here the seeds of the future were 
being sown; in March 1972 the robot 
space probe Pioneer 10 set out on its 
history-making mission to Jupiter and 
beyond. 

Its on-board computer was based 
on Intel’s (and the world’s) very first 
microprocessor, the 4-bit 700kHz 
4004, the direct ancestor of today’s 
multi-GHz Pentium CPUs! 

The mission was supposed to run 
for just two years but as it turned out, 
most of it was still working (compu- 
ter and vidicon TV camera included) 
when the probe finally moved out of 
radio range in 2003! 

Back on Earth, ICs were becoming 
steadily cheaper and more plentiful. 
In Australia in particular, changes in 
tariff policies were making imported 
electronic parts cheaper and more 
accessible, as decades of “stone wall” 
tariff protection were steadily wound 


back. 


Electronics retailing changes 


A now long-defunct company called 
Kitsets Australia (remember Kit: "Keep 
your irons hot, boys . . .") had just 
opened the first tiny "Dick-Smith- 








style" retail outlet in Brisbane. (Dick 
Smith was operating his first store in 
Sydney at the time but he didn't open 
in Brisbane until quite a bit later). 

It was quite a big deal to be able to 
actually see what a magazine project 
looked like and speak to people who 
actually knew what we were talking 
about! 

And for the first time, parts became 
a lot easier to get. They even offered 
mail order for those in the sticks. 


Servicing changes 


Those were interesting days in the 
servicing field too; transistors were 
finally beginning to catch on with TV 
manufacturers. 

Prior to that, apart from portable 
sets, they had obviously seen little 
reason to change from the valves that 
had served them so well for the previ- 
ous 15 years. 

"Electronics service" then was 
pretty much "TV service". It's hard to 
imagine it now but in those days there 
were no DVD players, no personal 
computers, no microwave ovens and, 
apart from portable record players and 
AM radios, not all that much in the 
way of sound equipment. 

If a household boasted any sort of 
"music system" at all, it was usually 
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My late father’s pride and joy: his 34cm AWA colour portable -— 
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probably the 


reason I started writing this history in the first place! When I bought it for him 
in 1975 he didn't expect to be with us much longer and so he kept remarking 
that the little set would “see him out!" However he got over that illness but true 
to his word, when he finally passed on 28 years later in September 2003, aged 
98, the set was still going, with the picture tube as good as the day we bought it! 


a radiogram (an AM-only radio, per- 
haps with shortwave, plus a turntable 
— itself often capable of playing only 
78 RPM records), or if they were really 
well-off, a “Three-in-One” TV and 
radiogram combination. 

FM radio and CDs were still more 
than a decade in the future and even 
audio-cassette decks weren't all that 
common (reel-to-reel tape recorders 
were becoming popular). The nearest 
thing to a mobile phone was a (very 
expensive) dash-mounted two-way 
radio! 

Philips had demonstrated “proof 
of principle” versions of both home 
VCRs and videodiscs even back then, 
but commercial versions were still 
some years off. 


The 1960s serviceman 


A typical field serviceman’s tool kit 
consisted of a soldering iron (as often 
as not a “Scope” quick-heating type 
which could do a great job on gutter- 
ing but not quite so good on delicate 
components!), some basic hand tools 
(side cutters, long-nose pliers and a 
few screwdrivers), a “20K per volt” 
analog multimeter, a small selection 
of plastic ferrite slug twiddling tools 
and most important, a “quarter inch” 
nut driver! 
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A large percentage of the wooden- 
cabinet TV sets had their backs fastened 
on with special screws that could only 
be removed with this particular tool, 
presumably to deter idle twiddling by 
the uninitiated handyman! 

On my first day on the job I was as- 
signed a vacant bench and amazingly, 
its previous occupant had cleared its 
drawer of every item, except for one of 
these esoteric and hard-to-get tools... 
I still have it too! 

The rest of a travelling serviceman’s 
accoutrement usually consisted of a 
briefcase full of the more common 
valves, some 100uHF high voltage 
electrolytic capacitors, a selection of 
600V polyester capacitors and usually, 
the full “E12” range of 1W resistors. 
There was also usually a small box 
of odds and ends, germanium and 
silicon diodes, a few common knobs 
and so on. 

The more progressive tech might 
have carried a CRT “Zapper” (reju- 
venator), often home-made and of 
dubious efficacy! 

There was a reasonable degree of 
standardisation in Australian TV set 
manufacturing, which meant that 
there weren’t too many different valve 
types used. There were really only 
two types of picture tube: the older, 


wide-necked 90° deflection type with 
the bakelite base, or the more modern, 
all-glass, 110° narrow-necked type. 

If a set had to go to the workshop, it 
was more usual to simply “pull” the 
chassis and leave the tube and cabinet 
behind. 

Most workbenches were equipped 
with one of each type of tube on a 
special stand, a loudspeaker and an 
audio output transformer combination 
terminated with crocodile clips and an 
orientable mirror. An oscilloscope was 
considered a luxury and it was more 
often a case of “one per workshop” 
than “one per tech”! 


The winds of change 


So until about 1970, setting up a 
TV workshop wasn’t a particularly 
costly nor involved undertaking but 
the winds of change were starting to 
whistle around the door frames. By 
the end of the decade they would 
reach hurricane force but we weren’t 
to know that. 

It all started in a modest enough 
way. With the prospect of all-solid- 
state colour TV receivers on the 
horizon, some of the manufacturers 
obviously thought they should get 
in some “practice” by experimenting 
with all-transistor large-screen mono- 
chrome sets. 

Actually, since the late '60s, most 
manufacturers had been flirting with 
"hybrid" designs ofone sort or another, 
made from a mixture of valves, transis- 
tors and occasionally, even (the then 
dreaded) ICs! 

The "grunt" sections (horizontal/ 
vertical deflection and audio output) 
were handled by traditional valve 
circuitry, with transistors (and occa- 
sionally, ICs) in the low-power signal 
processing. 

It's interesting to note, though, even 

when colour TV set sales were well 
underway, some local manufacturers 
were still manufacturing and selling 
all-valve large-screen monochrome 
sets! : 
From this distance, it's really hard 
to see what the point of a lot of this 
"hybrid" nonsense was. The simple 
replacing of a valve with a transistor 
in the low-power signal processing 
sections had no real cost advantage. 

And since the bulk of the set’s power 
was still consumed by the valve audio, 
vertical and horizontal output stages, 
there was little or no cost saving in 
manufacture or electricity consump- 
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tion either. 

Apart from this, most valves used 
were multi-function, most usually 
a triode and a pentode in the same 
envelope, so you needed at least two 
transistors to replace most valves. 

Maybe the engineers were merely 
trying to get some solid-state design 
experience under their belts — but if 
they were, they were fiddling with the 
least problematic parts of TV design! 

This was an even more eccentric 
approach when you consider the case 
of European sets which usually didn’t 
have power transformers. (AWA and 
Thorn made localised versions of the 
British Thorn “R” chassis but fitted 
them with power transformers). 

In valved signal-processing stages 
the bulk of the power consumed is 
simply used by the valves’ heaters. 
However, since all the heaters in a 
“transformerless” set were normally 
connected in series and fed from the 
240V mains through a dropping re- 
sistor, to maintain the correct heater 
current in a hybrid set extra resist- 
ance had to be added, to substitute 
for the replaced valves. So practically 
the same amount of power is used, 
regardless! 

(Of course it’s an entirely differ- 
ent story with a colour set, because 
there’s a lot more signal processing 
involved). 

Just about all the major manufactur- 
ers produced monochrome portable 
sets and you'd think, well here at least 
is a reasonable justification for going 
for all-solid-state designs. 

But ironically, two of the most 
popular “12 inch" portable designs 
were those made by AWA and General 
Electric and they were all-valve! At the 
same time, AWA was making “Hybrid” 
large-screen sets and all-valve 12 inch 
portables! 

(It was also something of an industry 
joke toward the mid-70s that only re- 
maining manufacturer of valve porta- 
bles was National/Panasonic, whose 
slogan went: “Just slightly ahead of 
our time!”)}. 

Of course, if you wanted AC/DC 
operation, transistors were the only 
way to go, and although most manu- 
facturers also produced all-solid-state 
designs, by far the most popular were 
the HMV models, starting with the 
infamous "Z1". 


Popular? 
Well, I don't know if "popular" is 
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EY i 
Here's the rear view of the AWA set shown on the opposite page. It only 
broke down once in 28 years (actually after 22 years) when the damper diode 
suddenly went short-circuit. And at the time I happened to be staying there, 
with my tool kit, and with a suitable replacement on hand... Probably just as 
well, when you look at the way everything was shoe-horned in! 


the right word but we certainly saw 
a lot of them. 

I don’t know what sort of people 
they had in their design departments 
either but it appeared that none of them 
understood anything about RMS dis- 
sipation in rectifier circuits, because 
they all used the same cheap 1A power 
diodes in a bridge passing about 2.2A! 
This gave the diodes a life expectancy 
that could best be described as “toasty, 
brutish and short”... 

They also nearly all used the same 
11V regulator circuit based on a PNP 
germanium power transistor. This 
frequently went short-circuit, often 
taking out the high voltage germanium 
horizontal output transistor and/or the 
selenium EHT rectifier. 

Then there were the dreaded “green 
lollies”, a popular type of high-value 
polyester horizontal yoke coupling 
capacitor which was forever going 
short-circuit. 

All in all, they were certainly a reli- 
able meal ticket for the few technicians 
willing to put aside their technical 
insecurities and “have a go”. 

Kriesler were probably the most 
serious about large-screen all-transis- 
tor sets, with their (in)famous 49-7 
chassis. Overall, the 49-7 wasn’t a bad 
design and I believe there are still a 





few of them out there! 

It featured a regulated 35V power 
supply based on a BDY20 (2N3055) 
power transistor, a horizontal output 
stage that used one of the new BU105 
1500V silicon power transistors run- 
ning from a boosted HT line of about 
120V, another BDY20 for the vertical 
output, and a BF177 high-voltage 
video amplifier stage. 


Valve jockeys 

Why “infamous”? Well, all this high- 
tech stuff was good news for bright- 
eyed 19-year-olds like me, raised on a 
diet of EA/ETI magazine projects, but 
not so hot for the generation of “valve 
jockeys” that preceded us. 

And there were a lot of these some- 
what pathetic individuals (often ex- 
military with no real theoretical back- 
ground), who one way or another, had 
learned to recognise the common faults 
that plagued old valve TV sets (usually 
the valves themselves) and could eke 
out a living armed with a screwdriver 
and case of spare valves! 

Most of them eventually learned to 
recognise other common faults like 
dried-up electrolytics and leaky paper 
capacitors. 

Isuppose as long as there was a com- 
petent workshop to back them up, they 
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could usually be relied upon to put in 
a reasonable day’s field work. 

The new solid-state techniques 
changed all that, with the triple- 
whammy of all-soldered-in, all-solid- 
state components, mounted on printed 
circuit boards. Imagine how one of 
those guys would have felt, the first 
time he took the back off a sparkling 
new Kriesler all-solid-state chassis! 

A new breed of technician was 
required, able to wield multimeter, 
oscilloscope and solder sucker with 
equal facility — and there weren't too 
many ofthose around! (Not for a while, 
anyway). 

Well, I guess we should make that 
a “quadruple-whammy”, what with 
colour looming on the horizon! 

When I started, colour TV was still 
a few years away and so all the sets I 
encountered were monochrome, many 
of them dating back to 1959 when TV 
first started in Brisbane. (A few were 
even older, having “migrated” up from 
Sydney!) 

Incredibly, until at least the early 
1990s they still had some of these 
"originals" under service contract! It 
seems as long as the customers kept 
paying the money (and they could get 
the parts; mostly just valves and other 
common "generic" items), it wasn't 
considered any big deal to make a 
service call every two years or so! 

And it's not all that surprising, 
really; some of those old sets were 
incredibly well made; most of them 
got the chop simply because they were 
replaced with colour sets! 

About 15 years ago І helped in the 
restoration of an original Australian- 
made 1956 Admiral 21-inch TV. By 
an extraordinary stroke of luck we 
managed to locate a working recon- 
ditioned picture tube and some of the 
“oddball” valves that Admiral used. It 
still works, the printed circuit boards 
being in perfect condition after nearly 
50 years! 

So in 1972 the vast majority of 
day-to-day service work consisted of 
mostly elderly all-valve jobs, with a 
sprinkling of the “hybrid” types and 
the occasional all-transistor model. 

In the case of the older all-valve 
sets, as with vintage radios, most of 
the problems were caused by the old 
style paper capacitors and other pas- 
sive components. 

If you have any notions about the 
new hybrid designs being more reli- 
able, I can assure you, in those there 
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One of the “newer” Rank Arena sets — basically, a re-badged NEC. Legend has it 
that a consortium of local manufacturers was offered the choice of the British- 
designed “true” Rank chassis or a badge-engineered NEC chassis. They took one 
look at the British effort and took the NEC option! 


were far more transistor failures than 
valves. At least with a valve it’s just 
a matter of plugging in a new one! 
(Anybody remember those awful black 
“Anodeon” transistors?) 


Chroma locked colour TVs 


Colour TV sets actually began to ap- 
pear in Australia on a peculiar sort of 
“grey market” basis in the early 1970s, 
taking advantage of a technological 
quirk peculiar to the PAL system. 

Although there were no official 
colour broadcasts (and no colour pro- 
duction or playback equipment in the 
studios), many TV programs sourced 
from the UK and Europe were supplied 
on colour videotape. 

And although they were never de- 
signed for it, most of the more recent 
monochrome studio video recorders 
could reproduce the colour subcarrier 
to a certain extent. 

The Government wasn’t happy 
about some sections of the community 
jumping the colour gun, so to speak. So 
the TV stations were required by law to 
suppress the colour burst so that any 
PAL colour sets would only display 
the pictures in monochrome. 

But “those in the know” discovered 
that by the use of an add-on gadget 
called a “chroma lock” this lack of 
burst could be overcome (with certain 


limitations) and quite often, excellent 
colour fidelity was obtained. 

Sometimes the chroma lock locked 
the colours out-of-phase so that all 
colours were negative of what was 
expected (the “green face” syndrome 
often experienced on NTSC pictures 
those days). A tap of the chroma 
lock button usually fixed that little 
problem. 

AWA imported and sold a few hy- 
brid German Telefunken sets with this 
facility built in and most technicians 
with access to colour sets experiment- 
ed with this technique, often sitting up 
until the wee hours to watch English 
Soccer in colour! 


My first colour TV 


The first colour TV I ever got to actu- 
ally lay my hands on was a 26-inch all 
solid-state “Decca” (actually made by 
HMV), specially imported from the UK 
for training purposes in 1973. 

It was a pretty conservative design, 
with an SCR-regulated 125V HT line, 
a 66cm 90° delta-gun picture tube, 
and mostly discrete components in 
the signal processing sections. 

It was a fascinating piece of kit to 
those of us who’d never set eyes on a 
colour TV set before but as it turned 
out, it didn’t have all that much in 
common with the designs that were 
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eventually manufactured and/or im- 
ported here. 

Fitted with a chroma lock board 
borrowed from HMV, it did the rounds 
of a series of beer and prawn evenings 
held in various technicians’ homes 
when certain programs known to be 
in colour were on. The management 
obviously hoped that curiosity would 
overcome their abject fear of the Tech- 
nicolor monster! 

There usually wasn't much on dur- 
ing the day. In fact, the first time we 
saw anything really significant was 
the 1973 Melbourne Cup. I remember 
I had the devil of a time dragging the 
office workers away from the old Pye 
B&W TV they were crowded around 
to show them this new marvel. This 
from a company whose offices were 
plastered with posters proclaiming 
their “Engineered for Colour” range 
of TV antennas! 

Then we realised that the upcoming 
live-by-satellite telecast of the wed- 
ding of Princess Anne in November 
1973 was not only sure to be in colour 
but also on in the early evening (as it 
would be morning in London then). 

Unfortunately a lot of other people 
realised this too and a few days before 
the blessed event, HMV wanted their 
chroma-lock board back! 

Luckily, I'd already been working on 
one of my own and I managed to get 
it ready in time for the big event. But 
as Murphy would have it, we couldn’t 
find a single piece of colour material 
to test it on. 

“Oh well”, we thought, “we’ll just 
stay back and see what happens any- 
way” but around 7pm other people 
started to arrive. Lots of people - man- 
agers and their wives, people carrying 
cartons of beer and real food! 

Soon they were everywhere, drag- 
ging chairs out of the offices, sitting 
on boxes, whatever they could find, 
and eventually the whole loading 
dock was packed with slavering Royal 
watchers. 

Did it work? Yes, thank God, it was 
actually the best colour broadcast we'd 
ever seen! 


State stupidity 


Of course, no amount of beer and 
prawns was ever going to substitute 
for proper technical training but at 
least it got some of the older guys to 
actually consider the possibility that 
they might possibly be of some use 
when colour came for real! 
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In Queensland at any rate, our quad- 
ruple-whammy was really a quintu- 
ple-whammy: the state-run technical 
colleges announced that their colour 
TV training courses would only be 
available to people who had under- 
gone official apprenticeships. 

This probably excluded about two- 
thirds of the Brisbane technical staff, 
and for that and other reasons, our 
parent company decided to set up its 
own in-house training program. 


A jaundiced view 

In mid-1972 I was fortunate enough 
to be struck down with a severe case 
of hepatitis, requiring a six-week stay 
in hospital. 

Why “fortunate”? Well, it worked 
out rather well for me as J had just 
bought G.N. Patchett’s excellent text- 
book: “Colour Television With Particu- 
lar Reference to the PAL System”. With 
nothing else to do I applied myself to 
the subject diligently and came out 
of hospital something of an expert in 
the field! 

We also had the usual assortment 
of people with “overseas” experience 
who naturally made out they knew all 
there was to know about colour TV 
but when our Decca training set was 
finally unboxed with an enormous 
purity error, not one of them seemed 
to have any idea what to do about this 
common problem! 

Yet the procedure given in Patchett's 
book couldn't have been much sim- 
pler: “Display ared screen. Loosen the 
two wing nuts attached to the deflec- 
tion yoke and slide it backward; this 
should produce a circular red patch at 
the centre of the screen. Manipulating 
the purity magnets as you would pic- 
ture centring magnets, centre the red 
spot on the screen, push the yoke back 
forward until the red fills the screen, 
and re-tighten the nuts.” 

Which I did... and it worked! 


Training the untrainable? 


At this point the management re- 
alised that there was a long way to 
go — they hadn’t even gotten their 
technicians up to speed on solid-state 
technology and there was colour TV 
staring them in the face! 

It was a very long, arduous and 
thankless process I can tell you. The 
only training material available was 
mostly from the US and the UK and 
although it covered the basic theory 
well enough, the descriptions of “typi- 


cal” colour set designs were years out 
of date. 

So we basically had to write our 
own, using whatever technical infor- 
mation we could scrounge from the 
local manufacturers and technical 
colleges. 

There was also a severe discipline 
problem, typical of any situation 
where you're trying to teach a group 
of middle-aged people anything! 

Every time we got a group of tech- 
nicians together for whatever reason, 
the discussion would always degen- 
erate into a discourse about how all 
their problems would be solved if the 
company simply stopped renewing 
service contracts on sets more than 
say, 10 years old. 

In the end the managers got jack of 
this and in the first hands-on example 
I'd ever seen of the awesome power of 
computer technology, they ordered a 
special printout of the last three years’ 
“activity” of a couple of thousand of 
their service contracts. 

The printout showed the year 
of manufacture, the make, and the 
number of service calls for each of the 
three years. 

I can still remember the General 
Manager laying down the law, too: 
“Look: There! ‘Year of Manufacture: 
1959; Service Calls: 1971 —none!; 1972 
—none!; 1973 — none!' Look at this one: 
"Year of manufacture: 1961': no calls! 
Here's one with just one call! I mean, 
all these people are paying us $39 year, 
mostly for doing nothing. Even if we 
do make a call, how much does that 
cost us? Half the time you don't even 
use any parts, and even if you do, most 
of them cost next-to nothing!" 

I don't recall his closing comments 
but they were the 1972 equivalent of: 
"There's still money in it, guys; deal 
with it!" 

If it had been me, I might have also 
added something to the effect that get- 
ting rid of a lot of the old sets would 
allow them to get rid of a lot of the 
"dead wood" in the company, whether 
this was actually true or not... 
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By RICK WALTERS 


Do you swim laps of the pool to keep in shape? It is a great 
form of exercise but vou'll know how easy it is to lose 
count of the number of laps vou have done. This PICAXE- 
powered counter will keep track of the number of laps 
completed, leaving you to get on with the swimming. 
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hose fortunate enough to swim 
| in a 50-metre pool don't have to 
count very many laps in order 
| to cover a reasonable distance. 
|  Forexample, just 20 laps means that 
you have swum a kilometre. But even 
then, as you plough up and down the 
| pool, it is pretty easy to get distracted 
and lose count. Some people cope 
with the problem by swimming five 
laps freestyle, five breast-stroke, five 
back-stroke and so on. 
The problem is worse if you’re 
swimming in a 25-metre pool (as many 


ЕХ top-level swimmers regularly train in) 


and much worse if you're swimming 
in your home pool, which may be only 
| 10 or 15 metres long. For a 10-metre 
pool, you need to do 100 laps to cover 
a kilometre. 

Believe us, trying to keep track of 
that many laps in a home pool while 
you swim back and forth is practically 
impossible. 

This is where our Pool Lap Counter 
comes to the rescue. It will display the 
number of laps you have completed on 
a 2-digit or 3-digit readout, so you can 
let your mind wander, do mentalarith- 
metic or compose your new symphony 
while you swim up and down. 

The Pool Lap Counter consists of 
two small plastic boxes. One, the 
“main” box, contains the Picaxe coun- 
ter circuit and 2-digit readout, while 
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the other contains a large air-switch 
pushbutton which connects to the 
main box via a thin air hose and actu- 
ates a microswitch when pressed. This 
is to avoid an electrical connection 
(even in a battery-powered, low volt- 
age device) around the very damp(!) 
chemical-laden pool environment. 

If you swim more than 99 laps you 
will have to add 100 to the count or add 
the third 7-segment LED display. 


Two ways of counting 


The way it works is as follows. You 
place the air-switch at the far end of the 
pool (from where you normally start). 
You then dive in (or gingerly wade in), 
swim to the other end and push the 
button, whereupon the display indi- 
cates “01”. Congratulations, you have 
completed one lap. When you swim up 
and back and press the button again, 
the display will indicate “03”. 

In other words, the display incre- 
ments by two each time the button is 
pressed. 

As an alternative, because this Pool 
Lap Counter uses the intelligence ofa 
Picaxe, you can start and finish your 
laps on the same end of the pool. In this 
case, you push the button to start, it 
displays “00”, swim up and back, press 
the button and then it displays “02” 
and so on, until you are exhausted! 


Eight AA cells (12V) power the 


=. 
E 


counter. To obtain a reasonable battery 


life, the 7-segment displays are lit for 
only five seconds, each time the but- 
ton is pressed. 

Of course, the counter ICs are pow- 
ered while ever the unit is switched 
on but this amounts to only a couple 
of milliamps. 


How the circuit works 


Looking at the circuit of Fig.1, IC2 
isa 4553 3-digit counter (normally, we 
only utilise two digits) with a multi- 
plexed output. IC2 internally selects 
digit one, two or three and places the 
BCD data for this digit on outputs QO- 
Q3. These feed IC3, a 4511 7-segment 
decoder which will energise the seg- 
ments of the two digits, corresponding 
to the BCD code. At the same time, 
output DS1 or DS2 (pin 2 or pin 1) 
turns on transistor Q4 or Q5 to power 
the corresponding LED display. 

The 10uF capacitor and the 100k 
resistor on pin 13 of IC2 reset the count 
to zero when the power is applied. The 
1nF capacitor between pins 3 & 4 sets 
the display multiplexing frequency. 

All this is fairly straightforward. 
The tricky bits are carried out by IC1, 
a Picaxe-08 microcontroller. Among 
other things, the Picaxe needs to cater 
for people who place the Lap Counter 
at their start end or at the far end. As 
noted above, if you place it at the far 
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end, the Lap Counter should count to 
one, the first time you touch the button 
and next time it should increment to 
three and so on. 

We cover both contingencies by fit- 
ting jumper J2 for odd increments and 
omitting it for even. SK1 is arranged 
to allow programming of the chip “in 
circuit”. Jumper J1 has to be removed 
to do this, although with the 47kQ 
base resistor for Q1 it is probably un- 
necessary. 

This method means you must re- 
move jumper J1 (thus removing any 
load from pin 7) before you can re- 
program the chip. 

We also use IC1 to debounce the 
pushbutton microswitch S1. This 
achieves two things. First, it stops 
multiple counts from being recorded 
because of contact bounce within the 
microswitch itself. 

Second, it prevents a miscount if 
you accidentally push the button twice 
within five seconds. You could easily 
do this if you come to the end of a lap, 
touch the button (or plate or whatever) 
and then press it again as you push off 
for another lap. Each time the Picaxe 
registers the closing ofthe microswitch 
it generates two clock pulses to incre- 
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" Here's what it looks like close up. The box at left is merely the lap sensor 
- hit the switch and it sends a burst of air via the clear hose to the main 


box, right. This actuates a microswitch which in turn increments the count 
by two. You can set the count for odds or evens, depending on which end 
of the pool you mount the unit. The air hose can be quite long. 


ment counter IC2. 

If you look at the Picaxe listing 
(LAPCOUNT.BAS) you will probably 
be able to glean what it does but let’s 
just briefly outline the procedure. 
Each time you push the button, three 
things happen: IC2 is incremented 
by two counts (or one count if it is 
the first time) and then it is disabled, 
preventing it from registering multiple 
counts. At the same time, the display 
is unblanked for five seconds so that 
you can see the count. 

Three outputs from IC1 are used to 
acheive this procedure. Pin 6 disables 
the counter by going high (for five sec- 
onds) to turn on transistor Q2 which 
then pulls pin 11 (DIS) of IC2 low. 
Pin 5 of IC1 provides the clock pulses 
which are inverted by transistor Q3 
before being fed to pin 12 (CLK) of 
IC2. Finally, pin 7 of IC1 unblanks the 
display by turning on transistor Q1 to 
pull pin 4 (BL-bar) of IC3 low for five 
seconds. 

The three transistors (Q1,Q2,Q3) 
also provide level translation between 
the 5V signals from IC1 and ІС2 & IC3 
which run from the full 12V provided 
by the eight AA cells, Regulator REG1 
is fitted to provide the 5V rail for the 


(Left) the air-powered switch we 
used to actuate the counter. It’s 
normally used in spas and should 
be available from most pool shops. 
(Right): the switch fitted in an 
open UB3 case. The switch just 
fits in this case but you might need 
to perform minor surgery on the 
ridge inside the lid to make sure 

it doesn’t foul the switch nut. The 
length of 5mm plastic air hose can 
be as long as required. 


Picaxe. 

As noted in previous issues, there 
is a great deal of confusion over the 
way the Picaxe ports are numbered, 
for what they call pin 3 is actually 
pin 4 on the IC and so on. We have 
taken the liberty of renaming them in 
the more conventional manner as PO, 
P1, P2, etc.We have used the decimal 
point (pin 8) of the units display as 
a power indicator to remind you to 
turn the Lap Counter off. This stays 
illuminated even when the lap count 


is blanked. 


Air switch 


Si is an all-plastic “air switch” 
which is normally used in spas and 
other areas where water and power 
don’t mix. We got it from our local 
pool shop, along with a matching mi- 
croswitch and a metre of 5mm clear 
plastic connecting tube. The length of 
tube can be much longer — depending 
on your requirements, it could be as 
much as several metres. 

We use it here mainly because any 
electrical switch put near a pool with 
salt and chlorine would not last very 
long. 

When the air switch button is 
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The main box end-on, showing the 
connection for the air hose to the 
pushbutton lap counter switch. 


pressed it compresses small bellows 
which transmit the pressure along 
the plastic tube ta the microswitch 
mounted in the Lap Counter case, 

If you don't wish to go to the added 
expense of the air switch, you could 
use a standard pushbutton in the ac- 
tuator box and run a piece af light duty 
figure-8 flex ta the Lap Counter case. 


Construction 

All of the circuitry for the Pool Lap 
Counter is mounted on a PC board 
measuring 141 x 63mm and coded 
08103051. It has a notch at one end 
to accommodate the microswitch and 
chamiers on the four corners. 

Even though most people will only 
use two 7-segment displays, we have 
made provision for a third display 
(053) together with its driving tran- 
sistor, Q6. If you fit the third display, 
you will have to install another 10 
machined pins for DS3 as well as fit- 
ung Q6. We have shown the jumper, 
which connects [C2 to the base of Q6, 
on the overlay so this link will already 
be in place, | 

The board assembly is reasonably 





E are the giant LED даи 

we use — they've visible for miles 
kilemetres a long way! We've turned 
one upside down so vou can see the 
pin arrangement. Take care: vou can 
get them upside down. 
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REGI 7805 


DSa" 


ZD-1850 





BC327, BC 549 


78105 


senses the input from 51 and 
. conisting of IC2, IC3 and giant 


Fig.1: the circuit consists of two basic parts — the 


PICAXEnO08 which 
a display circuit 
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straightforward but as usual, first 
check the board for open circuit tracks 
and etching faults, particularly where 
the tracks go between IC socket pins. 

You will most likely have to make 
the cutout for the airswitch yourself. 

Use a small hacksaw to make the 
cuts parallel to the large board edges 
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then use a large pair of bullnose pliers 
to break the fibreglass away in small 
pieces. If you scribe a deep line you 
will get a clean break although if it's a 
bit ragged, a quick rub with a file will 
give you a neat edge. 

The first components to mount are 
the LED display sockets which mount 


4.... 


Fig.2: the component 
overlay shows 

the position of all 
components. Note 
once again, the 
sockets for the LED 
displays are mounted 
on the track side of 
the PC board. 

Below is the 
completed “main box” 
immediately before 
the PC board is folded 
over and mounted 
upside down on the 
four tapped pillars. 
As you can see, the 
battery holders are 
themselves held 

in place with our 
highly technical (and 
21 patented) battery 
holder holder. 


Eee iE ie E анын онын анын нн. ee eee eee нн ë 





on the copper (ie solder) side of the 
PC board. 

To get the spacing exact, we use the 
displays themselves to hold the pins 
while we "tack" the pins in. Cut the 
pin strip into four pieces of five pins 
and carefully align the LED pins with 
the strips and push them on. 

Now place the LED sockets on the 
track side of the PC board, not the 
component side, in the DS1 and DS2 
(units & tens) positions. 

Place the PC board on a flat surface 
and solder the outside pins on each 
pin strip on both the top and bottom 
of the display. There is no need to 
worry about the display orientation 
at this stage. 

Now carefully remove the displays 
and solder the remaining pins. A 
pointed tip on your soldering iron 
will make the job easier but we man- 
aged with the usual spade tip and a 
lot of care. 

Cut about 2mm off each pin on each 
display so that it fits flush against the 
pin strip. 

Now turn the board over to the 
component side and fit the seven 
links, then the resistors, followed by 
the IC sockets, jumper, transistors, 
electrolytics and the three polarised 
connectors. Make sure you insert the 
electrolytics with the correct polarity 
— and note that the 10uF electrolytic 
must lie flat on the PC board to prevent 
it fouling the batteries. 

The 3-pin header must also lie flat 
on the PC board. As right-angle con- 
nectors are rare, put a dob of glue on 
the flange and use cutoff resistor leads 
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Fig.3: there’s not 
much wiring required 
— most is on the PC 
board and what’s 
left uses plugs 

and sockets for 
convenience. Power 
is switched between 
the batteries simply 
to make the wiring 
simpler - this way 
there are only two 
wires to go to the PC 
board. 


JS 
JAN PRESSURE, 


to connect it to the board. Only the 
outside pins need to be connected. The 
mating header has pin 1 marked on it 
when you come to connect wires. 

Fitthe mini-shunts to J2 and, if you 
are using a pre-programmed PIC, pins 
3 & 4 of SK1. 

Power switch S2 is wired between 
the two AA battery holders to simplify 
the wiring. Solder one lead from each 
battery holder to the switch (one red, 
one black) and then the other battery 
wires got to connector PL3: black to pin 
3 and red to pin 1. Plug PL3 in. 

Fit the batteries, turn the switch on 
(toggle towards the lugs with wires 
soldered on) and measure the voltage 
from pin 16 to pin 8 of IC2 and IC3 
with a multimeter. It should be slightly 
more than +12V. The red lead should 
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A x AA CELL HOLDER 


4 x AA CELL HOLDER 


be placed on pin 16. Similerly the 
voltage on IC1 between pin 1 and pin 
8 should be within 1096 of 5V. 

Once these voltages are correct, turn 
off the power, insert the three ICs and 
if you intend to program your own PIC 
do it now. Then fit J1 between pins 3 
& 4 of SK1. 

Turn the power on and after a sec- 
ond, the decimal point on the right- 
hand display should light. So far so 
good. Run two twisted wires from 
the microswitch NO and C(ommon) 
contacts to the 2-pin header (PL2). The 
polarity is immaterial. 

Plug it in and after connecting the 
tubing from the air switch pushbutton 
to the microswitch connector, each 
push of the button should advance 
the counter by two counts. After five 





seconds, the count should blank. 

NOTE: the count will only advance 
after the 5-second delay when the 
display is blank. 

If everything is operating correctly, 
you can drill the holes in the plastic 
case and fit the four 25mm spacers, 
first fitting a 3mm nut on each of the 
countersunk screws. The nut brings 
the front of the displays flush with 
the rear of the perspex holding them 
firmly in place. - 

Mount the airswitch and power 
switch, fitthe batteries into the battery 
holders and drop them into the case, 
then sit the PC board on the spacers. 
Adjust the spacers until the four of 
them align with the board holes. A 
Spintite and a little of gentle leverage 
will do the trick. Place the clamp strip 
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1 PC board, code 08103051, 141 x 88mm 

1 plastic case, 158 x 95 x 53mm; 
Jaycar UB1 or equivalent 

1 plastic case, 130 x 67 x 43mm; 
Jaycar UB3 or equivalent 

2 16-pin IC sockets 

1 8-pin IC socket 

1 air switch (S1) — see text 

1 SPST miniature toggle switch (S2) 

2 flat battery holders to suit 4 AA cells; 

Jaycar PH-9204 or equivalent 


20/32 of IC socket strip; 
Jaycar Pl-6470 or equivalent 
1 2-pin strip 0.1" spacing (J2) 


1 2-pin polarised male connector 
1 2-pin header (with pins) 
1 3-pin polarised male connector 
1 3-pin header (with pins) 
1 4-pin polarised male connector 
(for PIC programmer cable) 
4 25mm threaded hex spacers 
1 10mm threaded hex spacer 
2 3mm x 20mm countersunk head bolts 


5 3 x 6mm countersunk head bolts 
1 3 x 10mm countersunk head bolt 
4 3 x 6 mm cheese head bolts 


6 3mm star washers 

165 x 20mm aluminium or fibreglass 
(battery clamp) 

Suitable length hookup wire for air switch 


Semiconductors 
1 Picaxe PIC-08 programmed with LAPCOUNT.BAS 


1 4553 3-digit counter (IC2) 

1 4511 BCD to 7-segment decoder (IC3) 

3 BC549 NPN transistors (Q1-Q3) 

2 BC327 PNP transistors (Q4-Q5) 

1 78L05 5V regulator (REG1) 

2 70mm 7-segment displays (DS1-2; Jaycar ZD- 
1850 or equivalent) 

1 70mm 7-segment display (optional) 


1 100uF 16V PC-mount electrolytic 
1 10uF 50V RB low leakage electrolytic 
1 100nF (0.1uF) 50V monolithic ceramic 
(code 104 or 100n) 
1 inF (.001nF) MKT polyester 
(code 102 or 1n0) 


Resistors (0.25W, 1%) 








|;  PICAXE-08 CODE for LAP COUNTER 


: using 4553 and 4511 to drive 2 201850 displays 









‘Define inputs and outputs 
symbol msin = pin4 
symbol evenodd = pins 
symbol blankdisp = 0 
symbol addcount = 2 
symbol odd = 1 


‘Set output states 
high — blankdisp 


high odd 
low  addcount 





wait 3 ‘allow IC2 to reset 


















if evenodd > 0 then initeven ;if jumper missing start at 0 & inc 





if msin = 0 then initodd 


goto init 

initodd:low odd ‘else jumper fitted, I2 pin 11 high 
pause 10 :hold high for 10 mS 
high odd then take low, 1 clocked into counter 


goto — unblank — ;(Q2 inverts logic) 


initeven:if msin = 0 then inccount ;wait for microswitch to close 
goto  initeven ; 


inccount:high addcount ;2 counts must be added to the display 
pause 10 ‘take IC2 pin 12 tow for 10mS (Q3 inverts) 
low — addcount ;then high for 2 mS 
pause 2 
high — addcount ;then low for another 10 mS 
pause 10 
low .— addcount ;then high again 
goto — unblank — ;now show the new count 


unblank:low Ыапкаіѕ=р ;take 1C3 pin 4 high for 5 seconds 
wait 5 ‘(Q1 inverts logic) 
high — blankdisp ;turn display off 
goto  initeven — ;wait for next closure of microswitch 


on top ofthe batteries to prevent them moving, then secure the 
PC board using the four cheese head bolts and star washers. 

The front panel cutout may prove a challenge. We obtained 
a small piece of 3mm neutral tint perspex from a plastics 
supplier and took it to an engraver who cut it to size with 
a chamfer on all four sides. We carefully cut the hole in the 
case lid with the reverse chamfer, thus allowing the perspex 
to almost sit flush with the lid. A few drops of superglue held 
it firmly in place. 


The lap “sensor” 

The push-button switch we used is great for keeping water 
and chemicals away from the “works” but is not particularly 
convenient as far as the swimmer is concerned. Our swimmer 
found it a real drag (no pun intended) to have to stop at the 
end of each lap and press the button. 

With a little thought, we’re sure you can come up with a 
much better arrangement. 
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(Above): the PC board mounted inside the case before the 7- 
segment LED displays are fitted. Note that the display sockets 
are soldered to the track side of the PC board. 

(Below): same shot with the displays inserted. The decimal 
point goes to the bottom, as shown here. 





For example: a reasonably-sized 
hinged flap which the swimmer mere- 
ly has to make slight contact with at the 
end of each lap. Given the mechanical 
advantage such an arrangement could 
produce, a small movement of the 
flap could translate to a very positive 
movement against the air switch via 
a suitable actuator. 

Such an arrangement could also be 
used for swimmers making tumble- 
turns. As long as the flap was anchored 
securely at the end of the pool, the 
feet could do all the switching as the 
swimmer pushed offat the end of each 
second lap. 










[^ 


Fig.4: full-size PC board artwork. 


Whatever you do, just make sure 
that it is suitably anchored so that 
there is no danger of injury to the 
swimmer, 

We also mentioned before that you 
could run a much longer air hose than 
the length our photos show (merely 
for a convenient photo!). The pres- 
sure system is quite sensitivg so we 
assume several metres would not be 
a problem. 


4-Band Code (1%) 
brown black yellow brown 


yellow violet orange brown 
red red orange brown 
brown black orange brown 
brown green red brown 







0810305T 


LAP COUNTER 


HOLIMSONODIW 
šo nona 


That’s it: a lap counter that will keep 
track for you whether you are swim- 
ming for fitness. .. or in training for 
the Beijing Olympics. 

Get busy now and build this simple 
project and you’ll not only catch the 
last balmy days of autum (when the 
water is still nice and warm!) but 
you will have it ready for “iron man” 
training — when you swim through 
the winter! sc 


5-Band Code (1%) 

brown black black orange brown 
yellow violet black red brown 
red red black red brown 

brown black black red brown 
brown green black brown brown 
red red black black brown 
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Complete reference 
for Red Hat Linux 


Red Hat Enterprise Linux & Fedora 
Edition: The Complete Reference, 
by Richard L. Peterson. Published 
2004. Soft covers, 800+ pages, DVD, 
185 x 230mm. ISBN 0-07-223075-4. 
$89.00. 

While there’s a wealth of infor- 
mation about Linux in its various 
guises on the Internet, the informa- 
tion is scattered like confetti. And 
of course, individual articles are 
often incomplete, disorganised or 
out of date. 

In short, you can waste an aw- 
ful lot of time trying to track down 
that vital how-to information for a 
special Linux project or just to learn 
how Linux works. 

This comprehensive reference 
book fixes that problem, at least as 
it applies to recent Red Hat Linux 
Enterprise and Fedora editions. But 
don’t be put off if Red Hat doesn’t 
happen to be your favourite Linux 
flavour — the bulk of the information 
in this handy volume applies to 


| other Linux flavours as well. 


This reviewer has long been a fan 
of Linux for its stability, its massive 
range of applications and its low 
cost. Indeed, most applications are 
open source and can be downloaded 
from the Internet for free. And no 
matter which flavour of Linux you 
buy, a vast range of applications 
will be included with the operating 
system on the CD or DVD (unlike 
Windows, where you have to pay 
extra). 

Puzzled already? Just think of 
Linux as an alternative operating 
system to Windows (complete with 
a graphical interface) and you have 
the basic idea. 

This book includes detailed in- 
formation on just about any subject 
involving Red Hat Linux you care 
to nominate. It's divided into seven 
parts with 38 chapters and it doesn't 
make the mistake of assuming that 
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By GREG SWAIN 


you're an experienced user 
or a guru. Instead, it begins 
by explaining what Linux is, 
then describes the installa- 
tion procedure for Red Hat 
and Fedora Core Linux. 

From there, it moves on 
to describing how the in- 
terface works, particularly 
as it relates to the two 
main graphical environ- 
ments, KDE and Gnome. 
It then gives details on 
command line basics, system 
configuration and network set-up. 
This information includes set- 
ting up a small local area network 
(LAN), setting up a virtual private 
network (VPN), and making a DSL 
(digital subscriber line) or wireless 
connection to an Internet Service 
Provider. 

Although it's also suitable for 
beginners, most people interested 
in this book will have at least some 
knowledge of the capabilities of 
Linux. Want to set up an FTP server 
for your business or even for use at 
home? Chapter 21 shows you how, 
with detailed descriptions on de- 
ploying the alternative VSFTP and 
ProFTPd FTP server applications. 

How about a web server? Chapter 
22 has that covered. Or maybe you 
want to set up a DNS server, or a 
DHCP server, or a file and print 
server — it's all there. 

Or how about a mail server? 
Chapter 24 has the goods here, with 
detailed descriptions on deploying 
the alternative Postfix and Sendmail 
MTAs (Mail Transfer Agents). 

But that's all just the tip of the 
iceberg. Other sections of this book 
detail network security, network 
administration tools, user manage- 
ment, journaling file systems, soft- 
ware and file system management, 
system and user administration 
(including configuration files and 
permissions), hard disk manage- 
ment (eg, creating RAID and LVM 
volumes) and firewalls. 
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Indeed, Linux is an excellent 
choice when it comes to creating 
secure firewalls. It’s also easy to 
configure for network address trans- 
lation (NAT) and IP masquerading, 
so that users on a private network 
can share an ADSL or cable Internet 
connection. Chapter 19 has all the 
details on this. 

As a matter of interest, many peo- 
ple with broadband Internet access 
now use a Linux box at home to act 
as a firewall and to provide access 
sharing. Once set up, the box is typi- 
cally left running 24 hours a day. 

A Linux system also makes a 
great workstation, whether it be 
for basic office work, multimedia, 
email or just browsing the net (and 
the necessary applications are all 
included on the CD). As such, 
there's lots of information on office 
and database applications (includ- 
ing OpenOffice, Koffice and SQL 
database systems), plus descriptions 
of popular Linux-based web, FTP, 
email and newsreader clients. These 
applications, along with the above- 
mentioned server applications, are 
all automatically installed when 
you install Linux (or they can be 
installed later). 

As mentioned above, the book is 
logically divided into seven parts, 
with separate chapters in each part. 
These parts are: Part 1 - Getting 
Started; Part 2 — Environments; Part 
3 — Applications; Part 4 — Security; 
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Part 5 — Red Hat Servers; Part 6 
— System Administration; and Part 
7 — Network Administration. 

The individual chapters are as 


follows: Chapter 1 — Introduc- | 


tion to Red Hat Linux; Chapter 2 
— Installing Red Hat and Fedora 
Core Linux; Chapter 3 — Interface 
Basics; Chapter 4 — Red Hat System 
Configuration; Chapter 6 — Red Hat 
Network Configuration; Chapter 6 
— Gnome; Chapter 7 - The K Desktop 
Environment (KDE); Chapter 8 — The 


Shell; Chapter 9 — Shell Configura- 


tion; Chapter 10 — Managing Linux 
Files, Directories and Archives: 
Chapter 11 — Office and Database 
Applications; Chapter 12 — Graphics 
Tools and Multimedia; Chapter 13 
— Mail and News Clients; Chapter 
14 — Web, FTP and Java Clients; 
Chapter 15 — Network Tools; Chapter 
16 — Security; Chapter 17 — Internet 
Protocol Security (Ipsec); Chapter 
18 — Secure Shell and Kerberos; 
Chapter 19 — Network Firewalls 
(Netfilter); Chapter 20 — Server Man- 
agement; Chapter 21 — FTP Servers; 
Chapter 22 — Web Servers (Apache); 


Chapter 23 — Proxy Servers (Squid); | 
Chapter 24 — Mail Servers (SMTP, 


POP and IMAP); Chapter 25 — Print 
Servers; Chapter 26 — News and 


search servers; Chapter 27 — Basic | 


System Administration; Chapter 
28 — Managing Users; Chapter 29 
—Software Management; Chapter 30 
— File System Management; Chapter 
31 — Raid and LVM; Chapter 32 
- Devices and Modules; Chapter 33 
— Kernel Administration; Chapter 


34 — Domain Name System; Chap- 
ter 35 — DHCP Server; Chapter 36 | 


— NF$ and NIS; Chapter 37 — Samba; 


Chapter 38 — Administering TCP/IP 


Networks; Appendix A — About the 
DVD-ROM. i 

Finally, the book includes a com- 
prehensive index and comes with 
a bonus DVD that contains the Red 
Hat Fedora Core distribution, plus 
over 1500 applications (and the cor- 
responding source code). 

In short, this is a book for both 
novices and advanced users alike. It 
contains a wealth of information and 
will prove particularly invaluable to 
anyone involved in looking after a 
Linux system or network. It's avail- 
able from SILICON CHIP Publications 
— see advert this issue. (G.S.) 
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* Heavy board covers 
with mottled dark 
green vinyl covering 


* Each binder holds up 
to 12 issues 


* SILICON CHIP logo 
printed on spine & 
front cover 


* 80mm internal width 


* Buy five and get them 
postage free! 


Available only in Australia. Just fill in the handy order form in this 
issue; or fax (02) 9979 6503; or ring (02) 9979 5644 & quote your 
credit card number. 


Silicon Chip Publications, PO Box 139, Collaroy 2097 





Car Project 


THE PROJECTS: High-Energy Universal 
Ignition System; High-Energy Multispark 
CDI System; Programmable Ignition 
Timing Module; Digita! Speed Alarm & 
Speedometer; Digital Tachometer With 
LED Display; Digital Voltmeter (12V 
or 24V); Blocked Filter Alarm; Simple 
Mixture Display For Fuel-Injected Cars; 


Motorbike Alarm; Headlight Reminder; 


Engine Immobiliser Mk.2; Engine Rev 

Limiter; 4-Channel UHF Remote Control; 

MART. iit REO ERCA Tror EEIT TEE ien ШІ 
BreathTester; Little Dynamite Subwoofer; — "mmn zi ao a нии 
Neon Tube Modulator EMEN e 


Mail order prices: Aust: $14.95 (incl. GST & P&P); NZ/Asia Pacific: $18.00 via air- 
mail; Rest of World: $21.50 via airmail 


Available from SILICON CHIP 


Or order by phoning (02) 9979 5644 & quoting your credit card number; or fax 
the details to (02) 9979 6503; or mail your order with cheque or credit card 
details to Silicon Chip Publications, PO Box 139, Collaroy, NSW 2097. 
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SERVICEMAN'S LOG 


Knock, knock - but do it quietly! 


Some customers really can be a pain in 

the you-know-what. Unfortunately, I need 
the money and in any case, I've become 
largely immune to their sometimes illogical 


behaviour. 


I don't like house calls in apart- 
ment buildings — especially if there 
are lots of stairs. I didn’t mind once 
but not now. 

I guessed that Mrs Machon’s telly 
sensed this as I climbed up to her unit 
on the top floor and knocked quietly 
on the door (in order not to wake the 
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WHY DIDN'T You KNOCK 
QUIETLY LIKE I ASKEP? 
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2-year old, as per instructions). Well, 
of course she didn’t hear me until I 
turned the knocking level up to “wak- 
ing-child level”, which then woke 
mum up. She then angrily answered 
the door, asking “why didn’t you 
knock quietly like I asked?” 

I ignored her question and bit my 
tongue. “And just where is madam’s 
set?", I replied rather sarcastically. 

She had previously told me that 

her Teac CTM686SR had no sound 

or picture. In fact, the sound was 
fine; it was just the picture that 
had failed. I began by removing the 
trillion back-cover screws and 
about three hours later, the 
back was finally off (I exag- 
gerate just a tiny bit). 





Quickly connecting a crocodile clip- 
lead between one of the CRT cathodes 
and ground momentarily flashed a 
brightly-coloured horizontal line on 
the screen. Yep, just as I thought — no 
vertical deflection. 

Now the universal story with small- 
er Teacs of this age group (early nine- 
ties) is that two electros dry out in the 
switchmode power supply, causing the 
voltage to go high. This in turn pops 
electros right through the set, also 
taking out a few zener diodes, fusible 
resistors and possibly the vertical 
output IC in the process. However, 
this problem rarely occurs in the 68cm 
version. 

Anyway, considering the logistics of 
the set, the 2-year old and his mother’s 
disposition, I decided to take just the 
chassis back to the workshop. It would 
be much easier to work there, even if 
I was taking a chance that I could fix 
everything without testing. 

Back on the bench, I replaced the 
TDA3654 (IC401) and capacitors C910 
(47uF 50V) and C908 (10uF 100V) 
with higher voltage EXR types. I then 
checked all the fusible 0.68Q resistors 
and checked carefully for dry joints 
and any suspicious-looking electros. 

Finally, feeling fairly confident that 
everything was “schmicky mouse”, 
I phoned to quote and arranged an 
acceptable time to return the set the 
next afternoon. 

Unfortunately, things didn’t look 
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good when I arrived on time, as Mum had decided in her 
wisdom to pop out for a couple of hours, leaving Grandma 
in the unit without any money to pay the bill. Rather than 
waste time, I refitted the chassis and switched the set on, 
only to find that it was stuck in the standby mode and 
would not start. 

However, after flicking the mains switch a few times, 
it suddenly came on with everything looking perfect. 
The remote worked and I could operate every function, 
including switching the set on and off. 

Annoyingly, mum still hadn't returned by the time I 
had finished so I was forced to go and do another job and 
return later to pick up the money. At least she had the good 
grace to apologise and I thought no more about it until a 
fortnight later, just before the Christmas holidays, when 
she left a message on my answering service complaining 
that the set had no sound. 

Unfortunately, I wasn't quite prepared to take time off 
from my well-deserved holiday to attend to this problem. 
After all, I knew that she had a spare set which no doubt 
the 2-year old could trash in the meantime. 

When I finally did get back to the Machon's, I wasted 
no time in taking the entire set back to the workshop 
— despite having to carry it all the way down the stairs to 
the car. And when I tested it, I was mortified to see that 


the set was intermittently not coming on and that when ^ 


it did, there was no vertical deflection again. 

I changed IC401 again, then switched the set on and 
checked the main HT rail to find it was spot-on at +143V 
on the separate switchmode power supply board. The low 
voltage rail was also correct at 18V. However, in standby 
mode, these two voltages dropped substantially, to just 
100V and 12V respectively. 

Not being familiar with this model (and only having a 
poor photocopy ofthe circuit diagram for the CTM 7155), 
I thought that perhaps the power supply was meant to 
behave like this in standby mode. However, to be safe, I 
decided to change all the remaining electros in the power 
supply but this didn't help. 

My next task was to find out why the set wouldn't 
always turn on. The +143V relay — which is situated 
on the power supply board - is controlled by a series of 
transistors (Q905, Q605 & Q604) and by microprocessor 
IC601 (pin 41). These are all fed with +5V by regulator 
ІС901 and this rail was also spot on. 

Despite the low standby voltages, I could switch the 
set on every time by shorting pin 41 to ground. However, 
while the voltages would rise to their correct levels, there 
was no sound or picture. On the other hand, if I flicked 
the on/off switch (S612), which has two extra momentary 
switch contacts, the picture and sound would come on 
perfectly. 

It seemed to me that the problem had to involve the 
microprocessor and so I started looking for some sort of 
protection circuit that might be closing the set down (par- 
ticularly from the vertical timebase). However, I couldn’t 
find any such circuit. I was getting nowhere and needed 
to have a plan to get to the bottom of this. 

At this stage, a friend of mine who used to be a Teac agent 
lent me a circuit for the CTM686STR which is the Tele- 
text version of this set. However, I soon found that it had 
important differences, particularly around the power-on 
micro switch S612. On the CTM686STR circuit, it wasn't 
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2nd Generation Low Cost 


USE Data I/O Module 
Need to get data into or out of a USB port? Here's what you need | 


| 624 independently programmable Input/Output pins grouped 
into 3 ports. @ Single module high-speed digital Input/Output 






















solution.@ Up to 128 modules can be connected to a single PC 
with capabilities of further expansion. @ Easy to connect by 0.1" 
pitch headers to suit standard IDC connectors. @ Integrated 
Type-B USB connector. @ On-board unique serial number in 
EEPROM and custom programmable FLASH microcontroller. 

а < Во USB enumeration information & microcontroller can be 
re-programmed to suit customer needs. 

e Module powered by the USB from the PC. 


NEW Hardware Additions WEW Firmware Additions 
| @ Single 1/0 pin commands 
9 SPI interface (available on all рн 
® Temperature interface to a DS18B2 
available on all VO pins) 
D Function 


но Powering Options 
® Self Powered Mode 
9 Bus Powered Mode 





CONNECTOR/ 
.LED BOARD 


Provides screw Provides 8 Opto 
terminal connections Isolated inputs for 
d Dus e each of the I/0-24 
x pull up or pull down 

resistors and LED роем) 
port status indication, 


$ Visit our web shop e 
Elexol Pty Ltd 


OPTO INPUT 
BOARD 


BUTTON BOARD 


Provides 8 switch’ % 
push buttons with  : 
LED indicators 
showing the status 
of the 1/0 ріп. 


Provides 8 
isolated relay 
contact outputs 
suitable for a 
variety of loads. 








Ph: (07) 5574 5988 Fax: (07) 5574 38535 
(PO Box 5972, Bundall, Qid 4217) 
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copies of SILICON CHIP. They 
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free! 


Price: $A12.95 plus $A7 p&p per 
order. Available only in Aust. 


Silicon Chip Publications 
PO Box 139 
Collaroy Beach 2097 
Or fax (02) 9979 6503; or ring (02) 


9979 5644 & quote your credit 
card number., 


Use this handy form 
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Serviceman’s Log — continued 
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PARTS FROM SEEDY SAARES 
WHO LIVED UF TO THEIR NAME 


connected while on the CTM715S 
circuit, it fed Q604 which in turn was 
connected to pin 41 of IC601. 

On the other hand, in Mrs Machon’s 
set, Q604 went only to pin 11 of IC03 
and seemed only to bea sound muting 
circuit. There was no connection to the 
standby/power-on circuits. 

Well, I then spent a huge amount of 
time replacing microprocessor IC601, 
the EEPROM (IC602), the 10MHz clock 
crystal (X601) and numerous transis- 
tors and electros without result. In 
addition, no-one I knew had any clues 
and there was no-one else to ask. I was 
stumped — the damn set had got the 
better of me. 

But not all was lost. By sheer good 
fortune, another Teac came in, a CT- 
M5928. This is a 59cm silver cabinet 
TV with Teletext but at least the chassis 
was almost identical to Mrs Machon’s 
set. So, after repairing a faulty main 
power switch, I checked the voltages 
from the power supply both in standby 
and power-on modes. Interestingly, the 
voltages in standby mode were higher 
than in the power-on mode, which was 
the opposite to the power supply in 
Mrs Machon’s set. 

Suitably encouraged, I switched the 
two power supply boards over and 
noticed that Mrs Machon’s set not only 
now came on immediately but that the 


vertical output IC had failed again. It 
was also at about this time that the 
“battery-low” sign started to show on 
my digital multimeter, which I tempo- 
rarily ignored. This proved to be very 
foolish because when this warning 
shows on this particular meter, it starts 
giving inaccurate readings. 

This development put a spanner in 
the works for quite a while, as I was 
constantly monitoring the two voltage 
Trails with it, until it dawned on me 
what was happening. 

At this stage, I decided to replace 
the two brand new electros I had fit- 
ted in the power supply right at the 
beginning. And would you believe it, 
just as I was desoldering C908, one of 
its pigtails fell out! 

I have had problems before with 
these particular electrolytics from 
my supplier. But, hey, what can you 
do? If you whinge about it, the only 
comment you'll get back is “we have 
sold x trillion of these and yours is 
the first that’s caused any problems". 
It’s just not worth the phone call but 
it really was frustrating that a cheap 
brand-new component had caused so 
much expensive time wasting. 

The faulty capacitor had been caus- 
ing intermittent output voltage levels. 
In standby mode, the output was too 
low to operate the relay, while in 
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power-on mode, the output level was 
too high and destroyed the vertical 
output IC. A new capacitor fixed all 
the problems. 


The Turkish Teac 


Another Teac, this time a model 
EU-68ST employing a Vestel 11AK19 
chassis made in Turkey, also recently 
came into the workshop. This is an 
entirely different animal to its Chi- 
nese-made forerunners. 

The set was dead, probably due to a 
power surge from a storm the night be- 
fore. I soon found that the MTW8N60E 
FET was short circuit and this had 
also taken out R817, a 2.2Q 5W resis- 
tor. I don’t really understand why this 
surge resistor — which feeds the bridge 
rectifier — always fails instead of the 
mains fuse but it is very common in 
switchmode power supplies. 

Because IC802 (MC44604P) is so 
closely coupled to the FET, I felt it 
wise to replace that too, in case of a 
repeat failure (there is no safe way to 
test it). Anyway, I ordered the parts 
from Speedy Spares who lived up 
their name, the parts turning up the 
very next day all the way from Mel- 
bourne! They advised that the FET is 













Items Covered This Month 


Teac CTM686SR TV set 
Teac EU-68ST TV set 
Philips A10A chassis TV set 


Sony KV-EH36M31 FD Series 
Trinitron TV set (AE-5A chas- 


sis) 
LG MT42PZ41V TV set 
LG RT23LZ40 TV set 


now replaced by a 28K2545, TEC part 
number 30001388. 

Unfortunately, that wasn't the end 
of the story because after replacing 
all the parts, the set was still dead. 
As a result, I checked the line output 
transistor which measured OK, then 
kept on making DC resistance checks 
until I found that mains diode D816 
(BYM26D or UF5407, part number 
30007681) was léaky. 

Now, I never know what to substi- 
tute for these diodes and can’t find any 
specifications for them. However, I’ve 
been around long enough do know 
that “diodes ain’t diodes” and so I 


Superbright Lumileds - Indoor & Outdoor LED light fitting range, 
« HIGH BRIGHTNESS « LONG LIFE « FULLY DIMMABLE « ENERGY EFFICIENT 


The range of LUMILED downlight fittings shown here have been designed for domestic, display, marine, 
mobile home and caravan applications. All fittings use Lumileds, which are: 
- Long life (typical 100,000 hours) - High efficiency, low power, low voltag 


e - Vibration proof 





ordered the genuine part from Speedy. 
I replaced it the next day, along with 
the two ferrite beads on each end, and 
resoldered the dry joints to resistor 
R828. 

The set now fired up, the B+ rail 
measuring +149V which is correct. I 
left it to soak test but an hour later, it 
decided to bite me again. This time 
there were intermittent pincushion 
and width problems. After another 
hour of careful heating and freezing, 
I finally nailed it down to a dry joint 
on L602 which feeds the east-west 
correction circuitry. 


Bread & butter 


The Philips A10A chassis is still 
putting bread on the table with its 
troublesome SSB board. And although 
others are game to replace the surface- 
mounted micros, I'm not — particularly 
when it comes to warranty claims. 

I had a case recently when the com- 
plaint was the usual intermittent no 
remote control and then dead, which 
an exchange SSB board fixed. But then, 
three weeks later, it started cutting 
out, giving “error 4” messages on the 
flashing red LED. 

This usually indicates no +5V rail or 
























The OPLLGW series The OPLLBL sefte The OPLLBR series The OPLLFG series The OPLLGC series The OPLLGG series 
White powder coated. Black powder coated. Solid Brass. This Gold outer rim with Brushed Stainless Brushed Gold Finish 
This series is a ceiling This series is a stand- series İs a stand- chrome inner finish. Steel finish. This This series is a ceiling 
| typegimballed fitting — alone type for use alone type for use This series is a ceiling series is a ceiling type type gimballed fitting 
and require a 57mm indoors or outdoors, indoors or outdoors, type fixed fitting and gimballed fitting and and require a 57mm 
dlameter cutout are fully weatherproof are fully weather- require a 51mm require a 57mm diameter cutout (MR11 
(MR11 size). and able to be fully proof and able to be diameter cutout diameter cutout size). 


fullysubmerged for — (MR1l size). (MR11 size). 


pond application. 


submerged for pond 
application. 









Visit us at: www.prime-electronics.com.au Email us: sales@prime-electronics.com.au 
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WRITING CFF A SET WORTH 
IN EXCESS OF $20000 
REALLY GOT Me THINKING ors 


that a 5V protection circuit is active, 
so I ordered and replaced the 5-pin 
IC regulator. This didn’t fix the prob- 
lem but what I did discover was that 
flexing the main board (LSB) would 
cause a blue screen before bringing 
on this fault. 

Gradually, I found that the problem 
was more sensitive near the lefthand 
edge of the board and freezer finally 
managed to pinpoint the problem to 
a dry joint on L5262. This is almost 
under the plastic edge rail and feeds 
5V to the SSB. 


A sick Sony 

A Sony KV-EH36M31 FD Series 
Trinitron (AE-5A chassis) was thank- 
fully delivered to my workshop bench. 
It was supposed to be intermittently 
dead, which I had hoped would allow 
me to get it into the Service Mode and 
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let me read the error code. 
Unfortunately, I didn’t have the 
service manual to find out how to do 
this and the Service Mode couldn’t be 
accessed by the usual display, 5, vol+, 
power on. By the time I discovered that 
you had to press both program “+” and 
“.” together while turning the power 
on, the set was permanently dead! 
With the aid of the service kit for 
this set (a complete set of boards), I 
found that the Digital Microprocessor 
M Board, Part No. A1304230R, had 
failed. An exchange board from Sony 
fixed the problem (repairing this to 
component level was not an option). 


Three warranty jobs 


Three state of the art televisions 
from LG came in under warranty. The 
first was the largest size plasma set in 
their range and its problem was a tiny 


strip of light, one pixel wide, on the 
righthand side running from the top 
of the screen to about half way down. 
Unfortunately it was the display itself 
that was at fault and so it was beyond 
economic repair. 

Writing off a set worth in excess 
of $20,000 really got me thinking - I 
reckon I could live with this fault if 
the price was right. However, that’s 
something I'll never know — the set 
went back to LG and the customer got 
a new one. 

The second set was an LG model 
MT42PZ41N which was dead. Its 
power supply had failed and R101, 
a 10Q 10W resistor, had melted de- 
spite having a thermocouple circuit 
attached to it that’s supposed to 
monitor its heat and close the set 
down. Instead, two FETS — Q503 and 
Q504 (both 2SK3255) — had also been 
destroyed. 

After replacing these parts, the set 
still wouldn’t start and LG insisted 
that the power supply be replaced as 
it was under warranty. The new board 
then had to be set up so that VA = 45V 
(RA402), VS = +178V (RV401), VY 
= -70V (RV403), VS set-up = +220V 
(RV404), RV201 = 5V and RV202 = 
12V. The chopper frequencies are for- 
tunately preset at the factory, so that 
12V FMIN = 65kHz, VA = 75kHz and 
VS = 79kHz. 

The third set was an LG RT23LZ40, 
which has a 58cm LCD digital Flatron 
screen. This had no sound or picture. 
The back light was OK but there was no 
screen or OSD (On Screen Display). 

Removing the back and the shield- 
ing, I found that there was 15V going 
into the 12V "stabiliser" IC (a 5-pin 
device) but only 1.4V coming out — and 
it was getting very hot. Replacing the 
12V IC regulator fixed this but unfor- 
tunately, because it was so close to the 
screen drive circuitry, it had damaged 
that as well. 

Opening the back cover to the screen 
drive board revealed only surface 
mounted components. However, there 
was a square hole with another circuit 
board marked DC1 in the middle, con- 
nected via five legs to each side (DIL). 
A surface-mounted transistor on this 
sub-board measured short circuit. 

The service manual had no circuit 
diagram for this module and there 
were no circuit references written on 
it. Nor was there anything in the parts 
list. In the end, the whole module had 
to be ordered and replaced. SC 
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Mini Digital Video Camera Our new 2005 


Fantastic price! New 

This easy to use camera fits improved mode! : 400+ page Catalogue 
in the palm of your hand! with 32MB is available next month! 
The recorded video can be internal memory 


Get it with April Silicon 
Chip Magazine 
or at your local store! 


transferred to a computer for 
editing, or simply viewed directly on 
any TV with AV inputs. 
Supplied with camera bag, 
cables and software. 
e3.1 mega pixel software 
resolution for stills. 
«1.5" colour LCD 
screen. 
e5 layer glass lens. 
*32MB internal memory 
«SD/MMC expansion slot 
«4x digital zoom 
elnternal microphone and lots more! 
















New Store in Hamilton, New Zealand 

90 - 92 Commerce St 
Franktown, NZ 

Ph: (07) 846 0177 ens late March 


PLL Auto Tuning Radio BARGAIN! 
Ultra stable tuning for great listening! 
We have a quantity of Phase Locked Loop radios that 
have a possible fault with the auxiliary output jack. On 
their own they work fine, and are either new or ex- 

| repaired stock. Check out our website for 

' specifications, but be quick - as they 
won't last long! Ltd qty. 
Normally $129.95 





Laser Pointer with 
Presentation Control 
PC interaction! Eliminate timing hassles when giving 






PC assisted presentations. It has a regular laser 
pointer as well as a wireless IR transmitter / receiver 
to control the PaUp / PgDn functio 
on your 
computer. 
Works 





Laser E with Variable Display 

Very versatile! Just twist the end of the barrel to 
change from a dot, to a line, to an arrow. It 
allows greater ways of highlighting 
objects or text when giving 
presentations, and 4 
whole lot more. 









OGGZ - Colour Morphing 

Mood Lights " 
Set a romantic atmosphere! 
These rechargeable wireless 
lights slowly change 

from one colour to 
the next, and have | 
a soft glow for Ч 
romantic or Cust 
mystical effects. “ЭАЖ 
They are charged on their base, 
and run for up to 6hrs. 

| Piece Set Cat. GH-1047 
Includes 1 OGGZ, charging base, 
and mains adaptor. 

3 Piece Set Cat. GH-1048 
Includes 3 OGGZ, charging base, 
and mains adaptor. 


Animated Lightshow Fans (NEW 
Cooling and entertaining! 

Each fan features 5 super bright LEDs. When 
they spin, they display 64 incredible patterns and 
effects. The blades are made from soft foam, 
so they are safe for kids. Three types available: 
Desktop Fan GH-1077 

Requires 2 x AA batteries. 

Car Fan with Suction Base GH-1078 
Powered by car's 12V supply. 
Gooseneck Fan GH-1079 
neque: 4 x C and 4 x AA batteries. 





FOR INFORMATION AND ORDERING 
TEI EPHONEs 1900 025 222 
















| processor to provide a compact and reliable FM 





: A great light show! This flat panel 


: music. lt measures 152(dia)mm, 
and includes a mains adaptor. 


| Drill / Engraver Set 





i its 





KIT OF THE MONTH 
Micromitter Stereo FM Transmitter Kit 


Transmit quality audio to your 
FM stereo! 

Ref: Silicon Chip 
December 2002. 
Connect your 
iPod™/CD/MP3 
player to this 
Micromitter, and then ' 
tune into it on your FM 
stereo system. It uses a surface mount BH1417F 














| transmitter design. It is crystal locked to eliminate 
| frequency drift, and the reproduction is CEN Kit 
| supplied with PCB, case, silk | 
| screened front panel, and all 
electronic components. 


Interactive Plasma Disk 


plasma disk produces an amazing | 
display of blue light which will 
respond to your touch, voice or 



















Stadium Supertool Precision 


High power!Using a robust 10 
watt motor that operates up to 
7,500 revolutions per minute, this [ 
Stadium Supertool is ideal for 
drilling, shaping, cleaning, grinding, 
and erasing. Supplied in a handy LT 
carry case with a range of E Oen 


60Pc Drill Accessories Set 
Versatile attachments! Suitable for 
drilling, polishing, engraving, grinding, 
sanding and cutting. Housed in 
an B compartment mini storage 
casa it includes many parts to 
get the job done. Cot, TD-2404 


INTERNETs www iavcarcom.au 


Extremely realistic! 


| Versatile mounting! 







Dr Video Kit MkII 


An even better video stabiliser! 
Ref: Silicon Chip June ‘04. 
Movie companies deliberately 
tamper with the video signal — . "REESE 
to restrict copying, but this robs  * WW 
you of the true high quality 
picture your system is capable of 
and you deserve. Get the picture you paid for and 
strip out these annoying signals from composite or 
S-video. Kit includes PCB, case, panels | 5 
and all electronic components. 


30 Min Super Fast M 
Battery Charger 
Need to charge fast? 
How about half an hour! 
It charges 2 x AAA or 

4 x AA, Ni-MH or Ni-Cd 
batteries. Automatic 
switching to trickle charge 
with a microprocessor 
keeping an eye on things. ` 

An array of safety features are included 
and mains plugpack is supplied. 
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il Batteries not 
“) included 


Corner Mounting Dome 
Dummy Camera 


The metal, triangular shaped 
bracket mounts into a corner for the 
impression of wide angle surveillance. 
The 70mm dome houses a dummy 
camera, so you could replace it with a 
working camera for genuine applications. 


Cat. LA-5512 


Dome Dummy Camera with 
Right Angled Bracket 


This dummy camera is 
designed to mount onto a 
vertical wall or panel for high 
visibility and improved 
deterrence. The 70mm dome 
houses a dummy camera, so you 
could replace it with a working 
camera for genuine applications. 


Rechargeable 40 Channel UHF | 
Transceiver Deal 


Great range, great 
features! 

Since the outstanding 
success of our popular 
DC-1010 transceiver, it 
only seemed logical to 
refine the design, adding | 4 J 
a few enhancements > 
along the way. It is a lot 

more compact, measuring just 53(W) x 95(H) x 
32(D)mm. It uses a small rechargeable battery pack, 
and is supplied with a dual charging cradle. You can 
still of course use AAA batteries as a backup. Four 
step scrambling is also provided for private 
communications, making this transceiver just plain 
fantastic! Supplied with one 
transceiver and a charging 
cradle. 











SPECIAL OFFER! 











Extra Rechargeable 
Batteries Cat. DC-1029 





IR Remote Control Tester Kit 
Includes auxiliary output! 
Ref: Silicon Chip January 
2005. It lights an LED and 
sounds a buzzer if an IR 
code is detected. It also 
features an output for 
further analysis on an 
oscilloscope. Kit supplied 
with PCB, case, and all electronic 
components, 


A Jaycar Exclusive 

A must for car enthusiasts! 
Ref: SC Jan 2005, Be the envy 
of your mates as they hear the 
rumble when they press your 
doorbell. You may have seen 
commercially available units, 
but nothing like this. It sounds just like a 
V8, and has variable background noise 
for tappets and valves etc, for an even 
more realistic effect. 2 versions available: 
Full V8 Doorbell Kit 

Supplied with PCBs, silk-screened & machined case, 
push button bell switch, speaker, hook-up wire, & all 
electronic components. Includes the 
optional 120mm length of 100mm 
diameter pipe for that extra rumble! 


Short Form V8 Doorbell Kit 
Contains the working electronics Э ee а 










— a J 
Albury Ph (02) 6021 6788 
Bankstown Ph (02) 9709 2822 























Fuel Mixture Display f Kit 


Is your car running 


Operating Fuel Cell Powered Model Car 


Contains an actual working fuel cell! 

You are provided with the equipment to make the 
Oxygen and Hydrogen fuel (by electrolysis) and 
then burn it in the fuel cell to make electricity! The 
package comes with an illustrated 90+ page text 
with suggestions for 30 experiments, and all model. 


*This kit is not a toy. It is more a formal learning 
ROLE than a Ж for home consumption. 


PC Infrared Transceiver Kit 


Quick and easy! 
Ref: SC Dec "01. 





Luxeon Star LED Driver Kit 
Power 1W, 3W, and 5W Luxeon 
LEDs from a 12V 
source! 
Ref: Silicon Chip 
Мау “04. 
. Save $$$ off purchasing 
: pre-built drivers. Kit 
includes PCB, and all 
electronic components. 





. A great low cost amplifier! 
| Ref: SC Dec 2004. It uses a 


: ohm load. Kit supplied with PCB, 


- full current to be drawn from USB 


: case, silk screened 

‘ and punched panels, 
. and all electronic 

: components. 


The SHORT CIRCUITS LEARNING SYSTEM 


РІШ!!! 


20W "Schoolies Amp" Kit 



















simple but effective design to | 
give 20WRMS into a four or eight 


and all electronic components. 
Requires +/- 25V power pry. 
use KC-5347. Cat, KC-5403 
Heatsink not included. aMi s ы 


USB Power Injector Kit 
A power boost for your USB port. 
Ref: SC Oct 2004. This project allows 


peripheral devices, Kit ‘includes PCB, 


SMS Controller Kit 

Control appliances from anywherel 
Ref: Silicon Chip Nov 2004. 
The SMS controller kit 
works with Nokia 3210, 
3310, 5110, and 6110 
models to control electronic 
outputs, and gives you a host 
of control options. The possible uses are almost 
endless! Kit includes PCB, pre- 
programmed micro, and all electronic 







| | components. Requires Nokia data cable. oe 













Bondi RE ыз 02) 9369 3899 
Brookvale h (02) 9905 4130 
Campbelltown P (02) 4620 7155 


| right? 
Ref: SC Nov '85. It 
gives an indication 





| The Short Circuits learning system is a great way to learn 
electronics. It is fun, informative, and you build great 
projects along the way. Here is just one from Short Circuits 3... 












Don't annoy the neighbours! It has a guitar type input socket, small 
speaker, and volume control. It sounds great! Kit supplied with PCB, 
speaker, socket, and all electronic components. Instructions are in the 








































Taren Point Ph (02) 9531 7033 
ree ы О Supply Kit 


Great for preamps! 
| Ref: SC Aug 88. 











Ph (03) 9384 1811 Synthesiser 


Frankston Ph (03) 9781 4100 | Allows you to obtain 1- 
Geelong — — Ph (03) 5221 5800 | , 45y Be and 4/3 8 produces those 
Melbourne — Ph (03) 9663 2030 > i familiar science 





15VDC depending on ^ 

| configuration. 
Includes PCB and 
electronic components. 


Temperature Switch Kit 
Simple design! T 
Offers a range between 30 
to +130°C, set via | 
| a small trimpot 
with a relay 
output. Includes 
PCB, NTC thermistor, «Ф 
and electronic components. 


-| fiction movie sound 
effects when you 
| move your hand between 


Rin oo Ph (03) 9870 9053 
3 h 9547 1022, 
| [t 
Aspley Ph (07) 3863 0099 
Brisbane - Woolloongabba = 

РҺ (07) 3393 0777 
Gold Coast - Mermaid Beach 

Ph (07) 5526 6722 
Townsville Ph (07) 4772 5022 
Underwood 48 


Ph (07) 3841 
AUSTRALIAN CAPITAL TERRITORY 
Canberr 6239 1801 















Boys used a Theremin 
in their classic hit 
- *Good Vibrations"! 
Kit supplied with 
PCB,silk-screened and 
machined case, metal plate, 
antenna, speaker, and all 
electronic components. 































Hobart 


Adelaide 
Clove ly F 





Performance Electronics for Cars Book 

Over 160 pages! The Performance Electronics for Cars Book from 
Silicon Chip publications has chapters on modification and theory, as 
well as the 16 projects. Here is just one... Cat. BS-5080 $19.80 


























PRSE IEALAND 


Hamilton Ph (07) 846 0177 


Newmarket - Anaao) 377 6421 || LED Duty Cycle Meter Kit 
Glenfield - Auckland Includes relay output! 


Ph (09) 444 4628 
Wellington Ph (04) 801 9005 
Christchurch Ph (03) 379 1662 
Freecall OrdersPh 0800 452 9227 


Operate.an extra injactor or water pump etc. when they reach" 
a set duty cycle and a whole lot more! Includes duty 
cycle generator for testing. Kit 
includes PCB, and 
|| all electronic 
components: 





Hornsby” Ph (02) 9476 6221 | Of fuel mixture via 10 Guitar Practice Amplifier Kit 
Newcastle Ph (02) 4965 3799 | LEDs. Kit includes PCB 

Parramatta Ph (02) 9683 3377 | and all electronic 

Penrith Ph (02) 4721 8337 EE 

Silverwater Ph (02) 9741 8557 

St. Leonards Ph (02) 9439 4799 

Sydney City Ph (02) 9267 1614 | Universal 2 15V Power 


Theremin synthesiger Kit 
Far cheaper than commercial units! 
Ref: SC Aug ‘00. The Theremin 


the metal plate and antenna. It has an 
amazing range from shrieks to growls, 
and is not just entertaining. The Beach 












5m IR Lt Barrier Kit 
Excellent functionality! г 

. This kit indicates via LED gy 
when the beam 

: is broken. Includes « 
PCB, IR RX/TX diodes, 
magnifying lens, and all 
electronic components. 










High Energy Ignition Kit 
Less emissions! 
Ref: SC June '98. 
A high energy 
0.9ms spark burns 
fuel faster and 
more efficiently to 
give you more 
power! Includes PCB, case, 
and all electronic 
component 













Car Turbo Timer Kit 


Save your turbo! 
It idles you car for 
a set time after 
ignition switch-off 
to aid in turbo cooling. 
Includes PCB, case, 
relay, and all 

| electronic 

| components. 





FOR INFORMATION AND ORDERING 


TELEPHONE» 1800 022 888 








INTERNET» www.jaycar.com.au 


PRODUCT SHOWCASE 





Hot stuff from DSE... 





Dick Smith Electronics have sub- 
mitted some of their “Iroda” range of 
butane gas-powered tools. 

Three such items are shown above. 
On the left is the Solderpro 70k kit, a 
versatile 4-in-1 device which offers 
conventional soldering (equivalent to 
a 25-80W iron), hot knife, blow torch 
and heat blower functions, all in one 
handy package. 

Applications include electronics, 
light gauge welding, brazing, light 
plumbing, model building, arts and 
crafts, thawing locks and much more. 
The T-1105 Solderpro 70k kit has a 
recommended retail of $78.86. 

There is also a lower power version, 
the T-1103 Solderpro 50k (30-70W 
equivalent), which retails for $64.98. 

Both of these irons in these kits are 
also available as separate items: the 
Solderpro 50 iron (T1102) is $39.98, 
while the Solderpro 70 (T1104) is 
$49.96 

Other products shown above are the 
T-1101 Pro Torch (centre) which sells 
for $49.94 and has many applications 





Following our featuring the 200W 
Wind Generator kit from Oatley Elec- 
tronics (SC Dec 2004) and our current 
| Windmill series, Oatley have advised 
| that a new 400W Wind Generator is 
now available, priced at $599.00. 
| With a 1.4m rotor diameter and a 
high-quality cast-aluminium body, 
this very efficient wind generator has 
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|New 400W Wind Generator from Oatley 
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including brazing, plumbing, vehicle 
repairs ... even а chef’s torch! It is 
refillable with butane. At right is the 
T-1100 Micro Jet, a nifty little torch 
which is powered by arefillable butane 
gas lighter (supplied, shown in front). 
This has a flame temperature up to 
1300°C and has a windproof flame and 
waterproof ignition system. As such it 
also has applications in survival kits, 
camping and first aid. Recommended 
retail is $24.97. 

Note: due to the fact that these 
devices contain combustible gases, 
they are classed as a hazardous ship- 
ping item and therefore cannot be 
purchased on line or by mail order. 
They are only available to personal 
shoppers at Dick Smith Electronics or 
PowerHouse stores. 


Dick Smith Electronics (all stores) 
Reply Paid 500, PO Box 500, 

Regents Park DC NSW 2143. : 
Tel: 1300 366 644 Fax: (02) 9642 9155 
Website: www.dse.com.au — 








a very low start-up and cut-in wind- 
speed. Further details are available 
from the Oatley Electronics website. 







Contact: 
Oatley Electronics 
PO Box 89, Oatley NSW 2223 







| Tel: (02) 9584 3565 Fax: (02) 9584 3561 
| Website: www.oatleyelectronics.com 





Aussie product wows 
‘em at Las Vegas CES 


The innovative “Infusion” Portable Wire- 
less Internet Radio was short-listed as one 
of three finalists for the Best of CES 2005 
Awards (“Audio To Go” category). The Las 
Vegas Consumer Electronics show is the 
world’s largest consumer electronics exhibi- 
tion, attracting over 2600 exhibitors. 

Exhibited by Torian, a small Australian IT 
company, Infusion allows users to listen to 
any radio station in the world that streams 
through the World Wide Web, without the 
need of a computer. It’s around the size of a 
business card and allows travellers and those 
stationed abroad to stay in touch with local 
news, sports, and music. 

Torian believes it is the first Australian 
company to be short-listed for a major CES 
show award. 


| 204 Johnston St О Vic 3066 


Tel: (03) 8415 1994 Fax: (03) 8415 1982 
Website: www.torian.com.au 2 


STEPDOWN - 
TRANSFORMERS 


60VA to 3KVA encased toroids 





9/40 Leighton PI. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 
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Ozitronics 
| www.ozitronics.com 
| Tel: (03) 9434 3806 Fax: (03) 9011 6220 
ales2005@ozitronics.com 
4-Channel UHF Remote with Resets 
— ast — Modified & improved 
Шы t 3| version of original K180 
? kit. Now with individual 
4| resets on each channel 
2) when used in ‘toggle’ 
=) 4 | mode. Rolling code for 
“ы " high security. Pre-built 
'keyfob' style transmitter. В 
















.- 

















Prices include GST shipping extra. 
[ Full documentation available from website.] 


Jaycar Electronics opens in Hornsby 


Jaycar has opened a new store in the northern | 
Sydney suburb of Hornsby, to service the needs of 
local professionals and electronics enthusiasts. " 

Located on George Street, just 300m from ia 
Hornsby railway station, the store has plenty of 
room to display Jaycar's full range of products 
and is staffed by enthusiasts who understand the | = = 
products they sell. Products include car alarm systems, test equipment, video 
surveillance equipment, car audio, electrical and electronic tools, wire, cable, 
accessories and kits. 

Parking is plentiful with a number car spaces available at the front of the 
store as well as and on the roof-top car park. 

The store will employ up to five local staff and is Focated at 130 George St 
Hornsby and can be contacted on 9476-6221. 






Denon's *ultimate" 10-channel home theatre amp 


'be.he-moth n. Something enormous in size or power." 

It’s a term which aptly describes Denon's most tech- 
nologically advanced surround sound Home Theatre 
amplifier to-date, the AVC-A1XV. Boasting no less than 
16-channels of output capability, (with 10 x 170W fully 
assignable channels), it can accommodate both audio and 
video from up to four independent sources and distribute 
them to four separate zones, with independent volume 
control to each. 

It is able to deliver a full 9:1 channel surround sound 
system or two discrete 5.1 channel systems in different 
rooms or a 7.1 channel system in the main room, 2.1 
channel system in a second room and a mono system 
in a third. In addition, power to any or all of the zones 
can be turned on or off independently in order to reduce 
power consumption. 

The new Denon amplifier is compatible with every 6.1 
and 5.1 channel surround sound format currently avail- 
able, including Dolby, DTS and Dolby Pro-Logic II to THX 
Ultra2 Cinema and Music, as well as THX surround EX 
decoding. It also features THX 4.0/5.1/6.1 post process- 
ing and offers additional and useful DSP modes, making 
it the most technologically featured Home Theatre A/V 
amplifier on the market. 

The AVC-A1XV also boasts the widest range of video 
connections, including three HDMI, one DVI-D digital 
video port and no less than six high-bandwidth HDTV 
compatible component video inputs, plus IEEE — 1394 
(Firewire) and RS232. 


WebLIN 


How many times have vou wanted to access a company's 


website but cannot remember their site name: 
Here's an exciling new concept from SICON CHi: vou 


For the best 
in audio, the 
АУС-А1ХУ 
also boasts 
a total of 14 
audio/video 
inputs and 
connections 
for up to two 
high-resolu- 
tion sources 
such as DVD- 
A or SACD. The AVC-A1XV also debuts Denon’s latest LINK 
II technology that allows a direct ‘link’ to accept digital SACD 
data from future Denon source units. A built-in Ethernet fa- 
cilitates TCP/IP control capability and can accommodate any 
future software/firmware upgrades. 

The AVC-A1XV is the world's first receiver to include two- 
zone video conversion capability and HDTV switching with 
on-board video up-conversion that automatically converts 
S-Video or composite video input signals from DVD play- 
ers, VCRs or camcorders to a high quality component video 
signal. This is an invaluable feature when using high-resolu- 
tion plasmas, LCD TV | 
monitors and projec- 
tion systems. 

The AVC-A1XV is 
available at authorised 
Denon retailers. 
















Contact: 
Audio Products Group 

67 O'Riordan St, Alexandria NSW 2015 
Tel: (02) 9669 3477 Fax: (02) 9578 0140 
Website: www.audioproducts.com.au 










ls Adaptors 


Ai QUESTRONIX we specialise in conversion, 
switching and distribution equipment for VGA, 
video and audio. We have been serving the 
audiovisual Industry as well as pro, semi-pro and 
domestic a-v equipment users since 1988. As well 
as being a 10096 Australlan manufacturer we also 
import a range of innovative and Interesting Items. 


Our website is updated daily, with aver 
5,500 products available through our 
secure online ordering facility. 
Features Include semiconductor data 
sheets, media releases, software down- 
loads, and much more 


can access anv of these organisations instantly by going to 

the Siricox Cnr website (siliconchip.com.au), clicking on 

WebLINK and then on the website graphic of the company 
vou're looking for. Ws that simple. 


JAYCAR ELECTRONICS 
Tel: 1800 022 888 QUESTRONIX 


Tel: (02) 4343 1870 Fax: (02) 4341 2795 
WebLINK: ww.questron 


WehLINK: www.jaycar.com.au 
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Implantable body transceiver for medical applications 


Imagine a heart pacemaker (or other 
medical implant) that can radio data 
to areceiver ... such things as device 
faults, even body abnormalities that 
might signal, for example, a looming 
heart attack or stroke? Ora pill you can 
swallow which will show your doctor 
(by video) what’s wrong inside you? 

It’s all possible, right now, thanks 
to an intelligent radio transceiver 
designed by Cambridge Consultants 
(UK & US). The design is intended 
for system-on-chip (SoC) solutions 
and provides control and communica- 
tions suitable for implantable medical 
devices — a market currently growing 
at double-digit rates. 

The device will operate in the 402- 
405MHz ‘MICS’ (Medical Implant 
Communications Service) frequencies 
— the band now emerging as a global 
standard — and offers a communica- 
tions range of 2m when implanted 


under the skin. 

A key attribute of Cambridge Con- 
sultants’ design is exceptional power 
economy, consuming an average 
current of less than 1mA (less than 
1.7mA peak), for a 0.05% duty-cycle, 
400kbits/second bi-directional com- 
munications application. 

This would provide more than 10 
years of activity from a lithium cell 
in a typical pacemaker application. 
However, the radio design also allows 
the chip to be used for other systems 
with short-term, high data rate com- 
munications requirements, such as 
swallowable video imaging. 

The low-IF (Intermediate Frequency) 
radio receiver architecture employed 
in this design, adapted from high-ef- 
ficiency pager technology, also offers 
better immunity to interference than 
direct conversion receivers. The tiny 
device requires just 10 components, 





Test Instruments Catalog 


Emona Instruments, the Australia- 
wide electronic and electrical test instru- 








[Output from a PC to a TV or projector 


Want to display you PC output on a TV or projector? Mi- 





enabling subcutaneous radios to be the 
size of a button using system-on-chip 
technology. 

Applications include pacemakers, 
defibrillators, remote telemonitors, or- 
thopaedic devices, pump controllers, 
nerve stimulators and swallowable 
imaging and diagnostic systems. 













Contact: 
| Cambridge Consultants 

451 D St, Boston, MA 02210, USA 

Tel: (0011 1 617) 532 4700 

Website: www.cambridgeconsultants.com 


ments supplier, has released their 2005 pisi: 
Test Instruments Catalog. Australia's on 


Instruments catalog, it is available in 
hard copy or online. | 
Covering 72 pages of instrumenta-| ^ 

tion and equipment for electronics and 

electrical design, manufacturing, service and maintenance 
and education, the catalog lists thousands of products 
from acclaimed instrument and equipment manufacturers 
including Tektronix, GW, Rigol, TTi, Kikusui, Pico, 5ea- 
ward, ProTag, Es- | 


[Contact: 
Cort, Stag, to name i 
a few and contains |=mona Instruments 


PO Box 15, Camperdown NSW 1450 
dred ; 
See tei, oe ons |Tel: 1800 632 953 (for free copy) 
" |Website: www.emona.com.au - 
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ат DIE. id dendum, 
JED desint and man таса a ran да jr 
singla board computers (based on Wilke 
Tiger and Atmel AVR), as well as LCD 
displays and analog and digital 1/0 for PCs 
and controllers. JED also makes a PG PROM) 
programmer and R5232/R8485 converters. 


| А 1 00% Australian owned com ompany NM 
frequency control products to the highest 
international standards: filters, DIL's, voltaga, 
| temperature compensated and oven controlled 
oscillators, monolithic and discrete filters and 
ceramic filters and resonators. 


(este) Bee sid 


Jed Microprocessors Pty Ltd 
fal: (03) 9762 3588 Fax: (03) 9762 5499 
WebLINK: jedmicro.com.au 


81:(03) 9562-8222 Fax: (03) 9562 9009 
WebLINK: www.hy-q.com.au 


sil eel a): ШЕ "BTE EAR LR] 


Hy-Q International Pty Ltd 





crogram can help with a solution which is totally external 
and does not require software drivers (hence no software | 
clashes!). It supports resolution up to 1152 x 864 with a 
refresh rate of 60Hz, 1024 x 768 at 75Hz etc, in both PAL 

jand NTSC systems. | 
There is a VGA HD DB15M input connector and the | 
| following output connectors: VGA HD DB15F, Composite | 
RGA, S-Video and RGB (for SCART). | 

VGA MF, RCA MM and S-Video MM cables are included 
as is an IR remote control. 

SECAM is also 
supported on the 
RGB output. Rec- 
ommended retail 
price is $349.00 
(Cat No. 3102-13) 




























Contact: 
|Microgram Computers 

1/14 Bon Mace Cl, Berkeley Vale 2261 
Tel: (02) 4389 8444 Fax: (02) 4389 8388 
Website: www.microgram.com.au 







This valuable 
WebLINK 
Space for Rent! 
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Want to be NOTICED? Without 
costing you a fortuna? 

To reserve your place in 
SILICON CHIP WeBLINK, 
email 
BENEDICTUS SMITH 


Pty Ltd 


We specialise In providing a range of Law 
Power Radio solutions for OEM's to incor- 
porate in their wireless technology based 
products. The innovative range includes 
products from MK Consultants, the world- 
renowned specialist manufacturer. 


TeleLink Communications 
Tel:(07) 4934 0413 Fax: (07) 4934 0311 
WebLINK: telelink.com,au 
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UILDING THE INDUCTANCE & 
§2Q-Factor Meter is quite straight- 
forward. Fig.9 shows the parts layout 
on the single PC board. 

Begin by installing the wire links. 
All of the links except one can be 
formed from 0.7mm tinned copper 
wire or similar. The link situated to 
the right of Q1 must be fashioned from 
light-gauge insulated wire instead. 

Follow up with the resistors and 
then continue with all remaining com- 
ponents in order of height. Note that 
the high-profile components must be 
mounted as far down on the PC board 
surface as possible, so as not to inter- 
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fere with the keypad and LCD when 
they are installed in the case later. 

In fact, the tip of REG3’s metal tab 
had to be removed on the prototype, 
to clear the rear of the keypad. This 
can be done using a hacksaw (with 
the device held in plastic vice jaws) 
and then carefully filing the job to a 
smooth finish. Alternatively, you may 
be able to bend the regulator to achieve 
sufficient clearance. 

When installing the IC sockets, be 
sure to align the notched (pin 1) ends 
as indicated in the overlay diagram. 
Also, check that you have the banded 
(cathode) ends of the diodes (D1-D8) 


Virtually all the parts for the Inductance 

& Q-Factor Meter are mounted on a 

single PC board, so building it is easy. 
Here's how to assemble it, check it out 
and use it to make inductance and 
Q-factor measurements. 


and the positive leads ofthe four polar- 
ised capacitors around the right way. 

The keypad and LCD are connected 
via lengths of 7-way and a 10-way 
ribbon cable respectively. On the pro- 
totype, an 8-way header is used at the 
keypad end, while two 6-way headers 
are soldered to the first six and last six 
contacts of the LCD module. 

We've not included these headers in 
the parts list because there are several 
ways the keypad and LCD ends of the 
cable can be terminated, as well as sev- 
eral types of LCD modules with vary- 
ing pinouts. You could even solder the 
ribbon cables directly to the PC boards, 
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Q4 Q5 Q7 QB8 


ede “Ges 


Q1-Q2: 2N4250/PN4250 
Q3-Q8: 2N2222A/PN2222A 





9'V DC INPUT 


Fig.9: follow this diagram when assembling your meter. In particular, make sure that all the 
high-profile components are seated as close to the board as possible. 


leaving out the connectors. 

Trial fit the assembly in the en- 
closure first to gauge the required 
ribbon cable lengths. Wire up in 
accordance with the circuit diagram 
(Fig.5), noting that the pins ofthe LCD 
and keypad will not be in the same or- 
der as the wires on the ribbon cable. 

Finally, in preparation for testing, 
temporarily fit the three binding posts 
directly to the PC board in the large 
holes marked "A", "B" and "E" on the 
overlay. The posts must be removed 
after testing and installed in the top 
of the case as described later. oY 
Basic checks & programming м Ж /) Ж | 

The unit requires a 7.5-9V DC, С е 
200mA power supply. Care needs to be 
taken here as some 9V DC plugpacks 
supply much higher voltages when 
lightly loaded. This extra voltage 
translates to power dissipation in the 
7805 regulator, which may cause it 
to overheat and shut down. If you're 
using an unregulated plugpack with 
selectable output voltages, you may 
lind that the "6V" or "7.5V" setting 
is sufficient. 

As the first step, apply power and 
Check that the +5V and -5V supplies 
are present on pins 7 and 4 of the 
AD8055 (IC4) respectively. Also, 
check for -1.8V on pin 2. Next, adjust 
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ABOVE: the LCD is glued in place behind the display window and is connected 
to the PC board via ribbon cable — see text. Note that the diode shown connected 
to the DC socket here is on the PC board in the final version (D9 in Fig.9). 


the potentiometer (VR1) for optimum 
contrast on the LCD screen. All you'll 
probably see at this point are faint grey 
blocks of pixels, as the micro is yet to 
be programmed; simply adjust the pot 
to get the darkest possible pixels. 

An ISP programmer can now be 
connected and the program files LQ- 
Meter128.HEX and LQMeter128.EEP 


Value 
100nF O.1pF 
| 82nNF 


uF Code ElACode IEC Code 
104 100n 
823 82n 
822 8n2 
472 4n7 
102 In 
820 820p 
680 


.082uF 
|, 8.2nF .0082uF 
4.?пЕ .0047ЫҒ 
| InF .001ИҒ 
| 820pF МА 
eer NA 





loaded into the Flash and EEPROM 
memories, respectively. These files 
are available from the SILICON CHIP 
web site in a file named “LQMeter. 
ZIP”. If you don’t already have a suit- 
able programmer, then check out the 
“AVR ISP Serial Programmer” project 
described in October 2002. Kits for the 
programmer are available from Jaycar 
Electronics (Cat. KC-5340). 

The microcontroller program oc- 
cupies most of the available memory 
space. It is quite complicated but 
should you have the inclination, you 
can follow its operation in detail in the 
documented source code included in 
the download. You can get a top-level 
understanding of program operation 
from the flow chart in Fig.10. 


Operation 
Power up and assuming all is well, 








the data entry screen should appear 
on the LCD. To make measurements 
using an external tank capacitor, first 
remove the link between the “A” and 
“B” terminals ifinstalled earlier. Next, 
connect a capacitor of a few nF in 
parallel with an inductor of a few uH 
between the “A” and “E” terminals. 

You can now enter the capacitance 
value. For example, if you’ve chosen 
an 8.2nF capacitor, press “8” and 
then “2”. The display will show “8.2” 
followed by “100pF”, which is the 
default multiplier. Pressing any key 
except “*” has the effect of rotating the 
choice between the 100pF, 1nF, 10nF, 
and 100nF multipliers. As we're using 
an 8.2nF capacitor in this example, 
press any key once to select the 1nF 
multiplier. 

Press “*” once you're satisfied with 
the two parameters. If you make a 
mistake, pressing "*" at any stage lets 
you enter a choice or abort a measure- 
ment. The display should now show 
the inductance, Q factor and test 
frequency. 

To make measurements using the 
internal capacitor bank, insert a link 
between the “A” and "B" terminals. 
Repeat the procedure above but note 
that only choices of 1.0 x (1nF or 10nF 
or 100nF) make sense here since only 
these values are present internally. 

Q readings with the internal capac- 
itor bank suffer due to the 0.5Q (ap- 
prox.) dynamic series resistance ofthe 
transistors, which do the bank switch- 
ing. This mode is to be used if you're 
not interested in the Q and just want to 
make inductance measurements. 

After the range is chosen, the micro 
starts sampling at the maximum rate. 
The first few acquisitions are used to 
optimise the sampling rate and set a 
sampling delay if required. The lat- 
ter occurs when the ringing saturates 





4-Band Code (1%) 

brown black orange brown 
yellow violet red brown 
brown red red brown 
brown black red brown 
brown red brown brown 
brown black brown brown 
grey red black brown 
green blue black brown 
yellow violet black brown 
































| Ц No. Value 

| LJ 1 10kQ 

| М 10 4.7kQ 
L] 2 1.2kQ 
М 3 1k 
J 1 12022 
1 9 100Q 

| (4 1 820 

| (41 1 560 

| (М 2 470 

66 SILICON CHIP 


5-Band Code (1%) 

brown black black red brown 
yellow violet black brown brown 
brown red black brown brown 
brown black black brown brown 
brown red black black brown 
brown black black black brown 
grey red black gold brown 
green blue black gold brown 
yellow violet black gold brown 
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ПІШІНІ 


This close-up view shows how the 
three 10mm tapped spacers are 
fitted to the binding posts (after first 
snipping off the non-threaded tips). 
The PC board is secured to these 
spacers using M3 x 6mm screws and 
star washers (see text). 


the input amplifier in the immediate 
aftermath of the pulse. 

After a valid sample is acquired the 
micro performs an FFT and the centre 
frequency is estimated. During a pe- 
riod of eight cycles, centre frequency 
and bandwidth measurements are per- 
formed and the average taken. Finally, 
the inductance, Q factor and centre fre- 
quency are calculated and displayed 
on the LCD. A complete acquisition, 
averaging and display period takes 
about 0.1s for the 10MHz micro. 

You may find that the large binding 
posts are useless when testing physi- 
cally small inductors. This is easily 
addressed by making up two short test 
leads to plug into the binding posts. 
Each lead consists of an uninsulated 
crocodile clip soldered to a 4mm ba- 
nana plug via a very short length of 
large diameter single-strand copper 
wire or similar. 


Housing 


The completed meter will fit neatly 
into a console-style instrument case. 
This should be done after it has been 
tested and found to be operating cor- 
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CYCLE = 0 





NO 






| | ACCUMULATE 
| | FREQUENCY 
| ACCUMULATE 
| BANDWIDTH 


READ CAPACITANCE — | 
FROM KEYPAD 


SET INITIAL 
SAMPLING PARAMETERS 


YES 
DISPLAY INDUCTANCE, Q & FREQUENCY 








Fig.10: this diagram gives a very basic idea of how the microcontroller 
program works. For specific details, check out the fully documented 
source code, which is available for download from the SILICON CHIP 


website. 


rectly, as the keypad and LCD are 
glued in place and will be difficult to 
remove later. 

An opening for the keypad must be 
cut out and holes for the DC socket 
and binding posts should be drilled 
as shown in the various photographs. 
Note that the binding post holes must 
be positioned accurately otherwise it 
will be impossible to assemble the unit 
later. This can be achieved by using the 
PC board as a template when marking 
out the holes. 

To give the finished unit a profes- 
sional appearance, a faceplate can be 


cut from thin aluminium sheeting and 
fitted around the keypad. The easiest 
way to achieve this is to lightly mark 
out the contour of the keypad on the 
aluminium sheet using a scribe or 
needle and then drill four 8.5mm holes 
at the corners. 

Next, use a straight edge and Stanley 
knife to score the sheet front and 
back, joining the four holes at their 
perimeters. Cut away the centre of 
the piece to be removed, then place 
the sheet in a vice and bend along the 
scored marks, 

Work the metal back and forth at 
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Another view inside the completed prototype. The keypad and LCD are secured to the case using epoxy adhesive. 











Fig.11: check your 
PC board against 
this full-size 
etching pattern 
before installing 
any of the parts. 
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the bend and it will break off, leaving 
a clean edge. 

The LCD, keypad and faceplate 
can then be glued to the case using 
two-part epoxy adhesive. To achieve 
a good bond to this plastic, the mating 
surfaces should first be sanded to a 
rough finish. Make sure that the LCD 
is centred left to right when you glue 
it, otherwise some of the characters 
will not be visible. 

Note that even when centred, the 
entire display width is not visible 
through the case cutout. This is not 
a problem, as the program uses only 
12 of the available 16 character posi- 
tions. 


Binding posts 


The binding posts are first attached 
to the case using the supplied nuts 
and spring washers. Next, snip off 
the very tip of the binding posts, 
leaving just the threaded portion. The 
non-threaded part is not needed and 
would otherwise obstruct the PC board 
mounting screws. 

Now remove the two small M3 nuts 
and replace them with M3 x 10mm 
tapped metal spacers, tightening 
firmly. The PC board can then be held 
in place by attaching it to the three 
spacers using M3 x 6mm screws and 
star washers. Note that the screws 
and washers must also make good 
electrical contact with the copper on 
the PC board. 

If there is a problem attaching the 
PC board to the spacers on the binding 
posts, check for interference between 
the components and the rear of the 
keypad. Some minor component re- 
positioning may be necessary to fix 
this problem. 


Final word 


In addition to L and Q measure- 
ments, some interesting physical phen- 
omena can be investigated with this 
meter. First, wind a small choke with 
a few turns of enamelled copper wire 
around a Philips screwdriver and 
check its inductance and Q factor with 
the meter. 

Next, insert a small HF ferrite bead 
into the coil and observe that the 
inductance and Q factor increases, 
as expected. Now replace the bead 
with the blade of the screwdriver and 
observe that the inductance hardly 
changes and may even decrease, while 
the Q drops markedly. 

Ordinary iron is not a useful core 
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Parts List — Inductance & O-Facter Meter 


1 PC board, code 04102051, 
139.7mm x 86.4mm 

1 150pH miniature ferrite choke 
(L1) (Farnell 432-090) 

| 1 black 4mm binding post (Jaycar 
PT 0454) 

1 blue 4mm binding post (Jaycar 
PT 0450) 

1 green 4mm binding post (Jaycar 
PT 0455) 

1 6-way 2.54mm pitch header 
(for ISP connection) (Jaycar 
НМ-3416) 

1 2.1mm or 2.5mm panel-mount 
DC socket 

1 20-pin IC socket 

1 16-pin IC socket 

2 14-pin IC sockets 

2 8-pin IC sockets 

1 16-character x 2-line LCD 
module (DSE Z 4170 or 
equivalent) 

1 numeric keypad (DSE P 7810) 

| 1 console style plastic case, 150 

x 95 x 28.5/49.5mm (Jaycar 
HB-6090) 

1 ribbon cable (see text) 

1 miniature 10kQ trimpot (VR1) 

3 M3 x 10mm tapped metal 
spacers 

3 M3 x 6mm screws & star 
washers 


Semiconductors 

1 AT90S2313-10 microcontroller 
(IC5), programmed with LQ- 
Meter128.HEX & LQ-Meter128. 
EEP 

1 74HC00 quad NAND gate (IC1) 

1 74HC390 dual decade counter 
(ІС2) 





1 74HC4066 quad analog switch 
(IC3) 

1 AD8055AN high-speed op 
amp (IC4) (Farnell 283-976) 

1 MAX635ACPA switching regu- 
lator (IC6) (Futurlec or RS 
655-442) 

2 2N4250 or PN4250 PNP tran- 
sistors (Q1, Q2) (Wiltronics) 

6 2N2222A or PN2222A NPN 
transistors (Q3-Q8) 

1 40MHz crystal oscillator mod- 
ule (OSC1) (Farnell 571-830) 

1 LM334Z adjustable current 
source (REG1) 

1 7805 +5V regulator (REG2) 

1 LM337 adjustable negative 
voltage regulator (REGS) 

1 1N60 germanium diode (D1) | 
(DSE Z 3040) 

6 1N4148 diodes (D2-D7) 

1 1N4004 diode (D8) 


Capacitors 

2 470uF 16V PC electrolytic 
1 220uF 10V PC electrolytic 
1 47uF 6.3V tag tantalum 
11 100nF 50V monolithic 

1 82nF 50V MKT polyester 
1 8.2nF 50V MKT polyester 
1 4.7nF 50V MKT polyester 
1 1nF 50V MKT polyester 

1 820pF 50V ceramic disc 

‘1 e80pF 50V ceramic disc 


Resistors (0.25W 1%) 

1 10kQ 9 1000 
10 4.7kQ 1 820 
2 1.2kQ 1 560 
3 1kQ 2470 
1 12002 


Note 1: parts shown with catalog numbers can be obtained from the indicated 
distributor(s). Contact details for all distributors mentioned are as follows: 


(1) Dick Smith Electronics (DSE): www.dse.com.au 
(2) Farnell InOne (1300 361 005): www.farnellinone.com.au 


(3) Futurlec: www.futurlec.com 


(4) Jaycar Electronics: www.jaycar.com.au 
(b) RS Components (RS) (1300 656 636): www.rsaustralia.com 
(6) Wiltronics Research (1800 067 674): www.wiltronics.com.au 
| Note2: the 40MHz crystal oscillator module could also be obtained from an 


old 386/486 PC motherboard. 


material at RF. This is because its 
magnetic domains cannot keep pace 
with the fast changing RF field. Rather 


they vibrate ineffectively and generate 
heat, introducing nothing but losses 
into the tuned circuit. SC 
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Headlight 


reminder 


With the storm season recently 
upon us, it’s not uncommon to 
switch car headlights on during the 
daytime. Unfortunately, it’s easy to 
forget to turn them off again when 
parking, with the result being a 
flat battery. This circuit will sound 
an alarm if the ignition switch is 
moved to the “off” position while 
the car lights are on, reminding you 
to turn the lights off before leaving 
the vehicle. 

The circuit is simple but effective. 
A 555 timer (IC1) is configured as 
a free-running oscillator to drive a 
small piezo transducer. The pitch 
of the transducer is set by the re- 
sistor and capacitor connected to 
pins 2 & 6. 

Power for the 555 is derived 
from the dashboard lighting circuit. 
However, the piezo does not sound 
during normal operation, because 
the 555’s reset input (pin 4) is held 
low by transistor Q1. This transistor 
is switched on whenever accessory 
power is present, pulling its collec- 
tor towards ground (0V). 


El Cheapo 
cable tester 


Many cable testers have been 
published before, some quite com- 
plex, but here's a cheap and simple 
alternative. It uses only a 9V battery, 
two mating connectors and a few 
resistors, as well as a multimeter 
for voltage measurements. 

Begin by soldering the leads of 
a 9V battery clip between the two 
pins furthest apart on one ofthe test 
connectors and then add a ladder of 
resistors between them for each of 
the other required pins. Any junk- 
box resistors will do but values 
between 1kQ and 50kQ are best. 

In the example shown, a five-core 
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Interesting circuit ideas which we have checked but not built and tested. Contributions from 
readers are welcome and will be paid for at standard rates. 


(ACCESSORY 
POWER} 


If the ignition is switched off but 
the lighting circuit remains pow- 
ered, the loss of accessory power 
results in Q1 switching off and 
releasing the reset signal to IC1, 
sounding the alarm. 

A 220Q resistor in series with 
the piezo protects the 555’s output 
(pin 3). Although most piezo ele- 
ments have relatively high imped- 
ance, this drops as the frequency 
increases due to their capacitive 
nature. The square-wave output 





data cable terminated with D-9 
connectors is to be tested. Connect 
OV to pin 5, +9V to pin 1, and four 
resistors in between. Plug in a 9V 
battery and then probe the connec- 
tor at the other end of the cable with 


on pin 3 includes many harmon- 
ics, some extending well into the 
ultrasonic range. 

The unit fits easily into a small 
plastic box. I spliced mine into the 
wiring running to the cigarette light- 
er, which includes both accessories 
and panel lamp circuits as well asa 
chassis ground wire. The result fits 
neatly behind the ashtray, with no 
chassis bashing required! 

Bruce Colledge, 

Ferny Hills, Qld. ($30) 





CON2 
(OTHER END 
OF CABLE) 


a multimeter as indicated. Broken, 
shorted or incorrect connections 
are all quickly evident using this 
method. 

Grant Walker, 

Lutana, Tas. ($25) 





siliconchip.com.au 


Aviation intercom 


Before its move offshore, I was 
lucky enough to be involved in de- 
veloping the avionics system for the 
Flightship Ground Effect FS8 craft 
(see www.pacificseaflight.com/ 
craft.shtml). Although officially 
classed as a boat, it has wings and 
can travel at 180km/h some three 
metres above the water. 

The communications system was 
adapted from an aircraft unit and 
was a particular problem. It was 
expected to allow speech between 
the two pilots and radio, as well as 
receive audible warnings from the 
onboard computers and feed sound 
to the onboard data logger. 

Initially, the system was very 
noisy due to ground loops and in- 
compatibility problems. A circuit 
similar to that shown here was the 
solution. Although optimised to 
suit Softcom brand headphones 
with active noise reduction, it 
should be suitable for most avia- 
tion sets. 

The plugs indicated are standard 
aviation types but are insulated 
from the instrument panel to elimi- 
nate earth loops. 

The inputs from the two pilots’ 
microphones are summed and 
amplified by transistors Q1 & Q2. 
When one pilot presses his or her 
transmit key (mounted on the yoke), 
the transmit relay (RLY1) closes, 
muting the other pilot's microphone 
via the optocoupler (OPTO1). 

The outputs from the micro- 
phone preamp, computer audio 
transformer (T1) and radio speaker 
transformer (T2) are summed via 
10kQ resistors and applied to the 
input of IC1, an LM386 audio ampli- 
fier. Note that transformers are used 
here to avoid creating additional 
earth loops. 

The output of the LM386 drives 
the pilots’ headphones via trans- 
formers T3 & T4, which are needed 
for impedance matching. 

Each audio source has its own 
level control (VR1, VR3 & VR4). 
The main volume control (VR5) is 
included to allow for ambient noise 
level. VR2 is used to set the signal 
level for the data logger. 

Gary Smith, 

Montrose, Tas. 
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Cireult Notebook = 


Continued 


Touch lamp remote 


A bedside table touch lamp can be awkward to reach in 
the dark. However, its very easy to position one or more 
additional “touch pads” wherever you desire, using just 
a length of insulated wire and any suitable metal object. 
How? Well, simply strip both ends of a length of in- 
sulated wire, attaching one end to the touch surface 
of the lamp and the other end to a conductive surface. 
That's it! 

The touch pad can be almost any conductive surface 
that is not earthed and is safe to touch. You could even 
use a metal bed head but this is not recommended - I 
found the lamp kept being switched on by accidental 
touches to the bed head. I’ve used a small metal costume 
jewellery broach but you could even use a thumbtack. 
Caution: don’t push the wire inside the lamp, as 
contact with the internal 240VAC wiring may prove 
fatal! 

Andrew Hicks, 

Harris Park, NSW. ($20) 


METAL BROOCH 3 
—— ail te h - | 


ASR | 
TOUCH CONTROL INSULATED WIRE 


Simple under-voltage cut-out 


Sensitive low-current relay coils often operate at much 
lower voltages than their typical ratings. This can be un- 
desirable in some applications, where low supply voltages 
can result in erratic system behaviour. 

In some instances, this problem could be overcome simply 
by inserting an appropriate value zener diode in series with 
the relay coil. This reduces the voltage seen by the relay 
coil, so causing it to drop out earlier. 

If desired, a LED could be included when a spare set of 
“normally closed" contacts are available to indicate relay 
dropout. 

Jay Williams, 

Baldivis, WA. ($20) 


RLY1/A : NC 


RLY1/B: NO 


OAD 
LOAD 


and reduces heat dissipa- 
tion. 
Zener diode ZD1 must be 


Reverse polarity 
protector 
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A series diode is often used as a 
| means of protecting equipment from 
accidental power supply reversal, 
particularly in battery-powered 
equipment. Due to forward voltage 
losses, this is sometimes impracti- 
cal. 

One solution is to use an en- 
hancement mode P-channel power 
Mosfet (Q1) in series with the posi- 
tive supply rail. A device with low 
drain-source “on” resistance can be 
selected to minimise voltage losses, 
which in turn extends battery life 


SILICON CHIP 


included to protect against 
excessive gate-source volt- 
age, while a 100k® resistor 
limits zener fault current. 
A second 100kQ resistor 
across the output ensures 
that the gate doesn't float 
when the input is discon- 
nected. A series fuse and bidirectional 
transient voltage suppressor (TVS1) 
could be included to provide over- 
voltage protection, if desired. 

If common input & output grounds 
are unimportant, then a version of 


this circuit employing an N-chan- 
nel power Mosfet in series with 
the negative (0V) rail could also be 
employed. 

Bruce Griffiths, 

Hamilton, NZ. ($25) 
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PICAXE freezer 


thermostat 


We have a portable 12V 18-litre 
freezer that’s had a chequered career 
as the boat’s freezer. Its innards were 
replaced about 18 months ago but 
then the thermostat failed in the 
“on” position. 

Being part Scottish, I was loath 
to throw it away. I was sure I could 
get a PICAXE-08 to make it work 
so I bought a thermistor from DSE 
and proceeded to experiment. 
The circuit shown was constructed 
and the trimpot (VR1) initially set 
to about 100kQ. The freezer was 
then switched on and the voltage at 


' Thermostat for Waeco 18-litre freezer on. time 2 5 
symbol LED = 0 for minute = 1 to on_time 
symbol relay = 4 high LED 
symbol voltage = b1 wait 60 
symbol on_time = b2 next minute 
symbol off_time = b3 goto main 
symbol minute = b4 
relay_on2: 
Start: high relay i 
high LED ‘show program is running on_time =3 
wait 2 for minute = 1 to on time 
low LED high LED 
wait 2 wait 60 
next minute 
main: goto main 
readadc 1, voltage — ‘read from thermistor 
debug voltage relay off: 
if voltage «- 43 then relay. off low relay 
if voltage > 43 and voltage «-64 then relay. on2 low LED 
if voltage » 64 then relay. on1 off time 2 5 
goto main for minute - 1 to off time 
wait 60 
relay oni: next minute 
high relay goto main 
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pin 6 of the PICAXE was recorded 
at 5-minute intervals, along with 
the values from the readadc com- 
mand. 

After the freezer reached about 
-14°C, power was switched off and 
more readings were taken to deter- 
mine the warm-up rate. From this 
data and after some experimenta- 
tion, I decided to run the compres- 
sor for five minutes if the tempera- 
ture was above a certain threshold 
or three minutes if below. 

Once the temperature reached 
a lower limit, it would stay off for 
five minutes. This method adds hys- 
teresis into the system, preventing 
rapid on-off cycling. It also helps 





ЖАРАЙ 


5 
д 





to minimise current drain on the 
batteries. 


As aresult, the unit runs to about 
-11°C and with the 5-minute off 


period, it comes back to about -5°C 


or -6°C; enough to make ice cubes 
for the Scotch. More importantly, it 


should also keep any frozen meat in 
good condition for our trips! 


The freezer will eventually get 
down to -21°C if allowed to run 
continuously but with the law of 
diminishing returns, it takes far 


more energy to get down that far 


and of course, it warms up more 
quickly. 
Paul Rodenhuis, | 
Port Bundaberg, Qld. ($40) 


As you Can see, we pay good money for 
each of the “Circuit Notebook” contri- 
butions published in SILICON CHIP. But 
now there’s an even better reason to send 
in your circuit idea: each month, the best 
contribution published will win a superb 
Peak Atlas LCR Meter valued at $195.00. 
So don't keep that brilliant circuit secret 
any more: send it to SILICON CHIP and yet 
could be a winner! 








This new tuned and shielded loop antenna can dramatically 
improve AM reception and is ideal for use when camping, 
caravanning or when you’re in remote areas where signals are 
very weak. It will help you chase far-away stations when closer 
ones are on the same frequency. It can also help where there ів а 


lot of electrical interference. 


he loop antenna goes back to 

| the early days of radio when 

every ounce of signal you could 

get was needed. Long wire antennas 

picked up more signal but they also 

picked up all the static and other 

interference, often resulting in bad 
reception. 

The loop antenna improved the situ- 
ation in being both tuneable and direc- 
tional, thus maximising the wanted 
signal and minimising the unwanted 
signals and noise. 

The end result was a greatly im- 
proved signal-to-noise ratio and the 
possibility of digging almost unread- 
able signals out of the noise. 

A loop antenna of reasonable size 
will pick up far more signal than 
the more modern ferrite rod antenna 
which was introduced mainly because 
it was smaller and fitted in with re- 
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ceiver miniaturisation. 

This new loop antenna, called 
the Techniloop MS1, supersedes the 
model PX1 which was described in the 
June 1989 issue of SILICON CHIP. 

The new model has contemporary 
styling plus the addition of shielding 
(Faraday shield) to further reduce 
noise and give a deeper directional 
null of interfering signals. 

The loops used in early radio typi- 
cally took the form of a square timber 
or Bakelite frame wound with many 
turns of insulated wire to form a large 
coil which was tuned with an air- 
spaced tuning capacitor. 

This worked well but was cum- 
bersome and not too pretty (except 
perhaps to today’s collectors who 
often pay big prices for these vintage 
items). 

The Techniloop MS1 is much better 


looking and uses modern IDC ribbon 
cable and connectors mounted on a PC 
board to produce a highly repeatable 
loop coil of consistent performance. 
Tuning is by means of a specially- 
sourced 500pF variable capacitor and 
the whole of the circuitry is enclosed 
in an aluminium (therefore non-mag- 
netic) shield, arranged so as not to form 
a shorted turn around the circumfer- 
ence of the loop coil. 

The diagram of Fig.1 shows the 
circuit of the Techniloop MS1, while 
Fig.2 is a more graphical depiction 
showing how the strands of the ribbon 
cable are connected to form the loop. 

The effect of shielding the loop is to 
cause the loop to respond only to the 
magnetic field component of the radio 
signal and not to the electric field. 

This enables virtually complete 
canceling of a signal when the loop 
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By David Whitby 
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FRAME FORMS 
FARADAY SHIELD 


Fig.1 (above): the circuit of the tuned antenna 
could hardly be simpler: a tapped coil with a 
variable capacitor across it. That forms a “tuned 
circuit” and at one particular frequency, which 
depends on the setting of the tuning capacitor, 


the tuned circuit becomes resonant. 


Fig.2 (right): a more stylized view of the circuit 
showing how the individual wires of the 
ribbon cable are connected together to form a 
continuous coil (or, more correctly, two coils). 
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R,T & S stands for the plug ring, tip and shield. 


is at 90° to the station direction and 
often makes it possible to separate 
stations that are on the same or close 
to the same frequency but in different 
directions. 

Shielding the loop antenna also 
helps to improve the signal-to-noise 
ratio. 

Historically, shielded loops were 
(and still are) used on shipboard and 
aircraft radio direction finding equip- 
ment, mainly to provide deep nulls 
for accurate direction-finding and 
particularly in the case of aircraft, 


" 
i 
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to eliminate what is known as” rain 
noise”. (Rain hitting an unshielded 
loop at high speed causes electrostati- 
cally-generated noise). 


Improves AM reception 


The Techniloop MS1 can dramati- 
cally improve AM radio reception over 
long distances both on receivers that 
have inbuilt ferrite rods or small loops 
and those that have external antenna 
connections. It will have particular 
appeal to country listeners, travel- 
lers/caravaners, DX enthusiasts and 


An alternative Е... OI dd 
design, is for direct (ie, wired) co nnectic n where 
the radio receiver has external an antenna and — 

earth terminal(s). This allows he loop a 
to be remotely mounted in a better pos itio n for 
RF pickup (on a caravan горі. perhaps?). ni m 


METAL FRAME 
(GAPPED) & CONNECTED 
|. CENTRE TAP 





flat dwellers and others in locations 
where AM reception is poor. 

Interstate reception at night is 
greatly enhanced, Even during the 
daytime, in Melbourne for example, 
many Tasmanian stations have been 
received strongly when without the 
loop they were just above the noise 
and even Sydney stations have been 
received in the late afternoon. 

A common application is with reti- 
rees or others who have moved a long 
way from their home town and found 
to their dismay that they can no longer 
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Putting it together . . . step-by-step 





1) Mount the seven tapped hexago- 
nal spacers to the inside of the diecast 
case lid, using the 3mm countersunk 
screws supplied. Try to get the flats of 
the spacers parallel with the long sides 
of the lid, to allow maximum room for 
the loop frame to fit between the two 
rows of spacers. 





2) Remove the protective paper 
backing from the supplied black ad- 
hesive foam rectangle and place it, 
adhesive side down, into the bottom 
of the housing lid, between the two 
rows of spacers. 





3) Using the thin tinned copper wire 
supplied, make two long links on the 
non-track side of the PC board. Pull 
the wire tight and solder it to the PC 
board pads and trim. These wires 

| form contacts to ensure that one end 
of the loop shield frame is firmly con- 

| nected to the diecast case and to the 
PC board. The silver-coloured tape at 
the other end of the frame provides 
insulation to prevent the frame from 
becoming a shorted turn around the 
loop coil. 
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4) Solder the tuning capacitor and 
the output jack socket to the PC board, 
using the hookup wire supplied. 





5) Take the pre-assembled loop ele- 
ment and the PC board and carefully 
insert the {DC connector pins into the 
board as shown in the photographs (sil- 
ver coloured tape end of loop to MS1 end 
of PC board. The track side of the PC 
board should be facing inside the loop). 
Do not remove the tape holding the loop 
element closed until the IDC connector 
pins are pushed fully into and soldered 
to the PC board, otherwise movement 
of the mitered corners of the loop shield 
may cause it to break. 


Before proceeding to the next step, 
check your soldering carefully — both 
visually, using a magnifying glass if 
possible, and electrically, using your 
multimeter switched to the Ohms range. 
Ensure that all pins of the IDC connec- 
tors have been correctly soldered to the 
PC board. Also check that no solder 
splashes are shorting out the closely 
spaced PC pads. 

There should be-a couple of Ohms 
or so between adjacent pads. If less 
than this (especially zero!) the chances 
are you have a solder bridge shorting 
out pads. If more than this (especially 
infinity!), you have either a non-soldered 
pin or a dry joint. 

Correct any problems before mov- 
ing on. 





6) Gently lower the loop element/PC 
board assembly down onto the housing 
base between the spacers and onto 
the black foam pad. Line up the board 
mounting holes with the spacers and 
fasten with the 3mm screws supplied. 





7) Fit the tuning capacitor and out- 
put socket to the case and tighten the 
screws. Gently lower the case/loop 
assembly down onto the lid (base) and 
fasten from underneath with the coun- 
tersunk self-tapping screws supplied. 

Tightening these screws ensures 
the electrical connection between the 
two wire links on the PC board and 
the scraped section of the aluminium 
frame. 


Im - 





8) The protective felt pads should be | 
fitted under the base after testing. | 
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hear their old favourite station. In 
many cases, the Techniloop MS1 can 
solve the problem. Another situation 
common today is people moving into 
high-rise apartments and finding that 
AM reception is almost non-existent. 
Again, the Techniloop can usually 
solve the problem. 

Finally, if you wish to receive 
stations in the Australian AM Ex- 
tended Band, in the range 1611kHz 
to 1701kHz, you need the Techniloop 
MS1. It is designed to tune over this 
range, as well as the normal AM band, 
so that you can more easily receive 
these low power stations. By the way, 
if you want the full list of stations in 
the Extended AM band, check them 
out at http://www.ardxc.fl.net.au/sta- 
tionlists/ 

Operating the Techniloop is simple. 
First, you tune in the station on your 
radio and align it for best signal pickup 
even if it is only faintly audible. You 
then bring the Techniloop close to the 
radio or if it is a portable, sit the radio 
right inside the loop as shown in the 
photographs. 

Then carefully tune the knob on 
the Techniloop to get the strongest 
signal. 

When you get the maximum pickup 
you will find that the tuning is very 
sharp. The increase in signal is magic! 
For radios with external antenna con- 
nections, a cable is supplied for direct 
connection to the set and sometimes 
this will give even better results. 

If we have made out that the Tech- 
niloop is a universal panacea for AM 
reception problems, that’s because it 
virtually is. Sure, it won’t give you 


Sydney radio stations in the Antarctic . 


but it really does turn poor reception 
into good reception. 

We are very enthusiastic about it. 

The original Techniloop PX1 used 
a 300mm circular loop of 16 turns 
while the new MS1 model uses a 
210mm square loop of 20 turns. In 
side-by-side comparison tests, the 
output from both loops was found to be 
virtually identical but the smaller size 
and sleek styling of the MS1 is much 
preferred, especially in the domestic 
environment. 

The Techniloop MS1 is available as 
a kit or fully built. 


Building the kit 

Building the kit is pretty straightfor- 
ward because a lot of the really tricky 
work has already been done. 
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Parts List — 





















Shielded Loop Antenna 


pre assembled loop element 

with fitted IDC connectors 

1 diecast housing — drilled and 
powder coated 

1 PC board 

1 tuning capacitor & knob 

1 3.5mm stereo jack socket 

1 3.5mm stereo plug 

| 1.5m figure-8 cable 

Hardware kit — bolts, nuts, spacers, 

felt pads & black foam rectangle 

Hookup & tinned copper wire 

Solder 


The Techniloop MS1 is available as 
a kit or fully built from: 
Gless Audio, 
26 Park Street, Seaford, Vic 3198. 
Phone/fax: (03) 9776 8703; l 
Mobile: 0403 055 374 


Email: glesstron@msn.com 





| Price for the kit is $110.00 plus 
$10.00 packing & postage". 

Price for the fully built and tested 

version is $139.00 plus $10.00 

packing & postage". 

| "Within Australia and New Zealand. | 





The loop frame itself is already 
assembled. It consists of a folded 
square of powder-coat enamel finished 
aluminium extrusion which has been 
mitre-cut and has the ribbon cable al- 
ready inserted and fitted with two IDC 
connectors. As supplied, itis taped up 
to hold its square shape. 

Don’t, whatever you do, unfold it 
because the corner hinge sections 
could easily break if they are flexed 
back and forth. 

The diecast aluminium case also 
is supplied drilled, machined and 
finished in powder-coat enamel to 
match the loop. All you need to do is 
to assemble the parts together and do 
the soldering. We suggest you follow 
the procedure shown in the separate 
panel. 


Testing & operation 

The most important testing is part 
of the assembly process: ensuring 
that you haven’t missed any solder 
connections to the coil nor shorted 
any adjacent pads out when solder- 
ing the coil. 

Be warned: the pads are very close 


together and you will need a fine 
soldering iron, a steady hand and 
(preferably) a strong magnitying glass 
and light to work under. 

Once checked and assembled ac- 
cording to the step-by-step instruc- 
tions overleaf, it's time to turn it on 
and see if it works. 

Hey, just kidding: there's no switch 
to turn on because there's no power! 
That's why it's called a "passive" 
antenna. 

Its easiest to check without con- 
necting the antenna to a radio. Simply 
place the radio on the metal box at 
right angles to the coil. 

Tune a radio station towards the 
bottom of the band — a distant one if 
you can find one. Rotate the antenna 
tuning knob and at one particular point 
you should find a significant increase 
in output from the transistor radio. 

Leaving the knob in this position, 
rotate the entire antenna/radio until 
you find maximum performance. Just 
as a point of interest, your transistor 
radio should now be end-on to the 
radio station — so you know its direc- 
tion one way or the other! 

Repeat this for a station at the top 
end of the band. The peak will obvi- 
ously be in a different position on the 
tuning capacitor but it should never- 
theless be there. 


Directly connecting a radio 


For most people, using the antenna 
as described above will be more than 
satisfactory. But if you want to experi- 
ment with really pulling in those long- 
distance stations or separating adjacent 
ones, you may want to try connecting 
the antenna to your radio electrically. 

Or for instance, you may have 
a metal caravan which effectively 
blocks radio signals — placing the loop 
antenna outside might be the only 
practical approach. 

Note that this can only be done if 
your radio has an antenna and earth 
connection — you could try wrapping 
a piece of bare wire around the whip 
antenna but the results are seldom 
anywhere near as good. 

In fact, you might find the results 
are disappointing anyway — it has a 
lot to do with the impedance of the 
antenna circuit of the radio and yours 
might not be a good match. 

If you want to try this, simply con- 
nect a suitable plug (or plugs, depend- 
ing on the radio connections) to the 
loop antenna socket and plug in. SC 
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**“WARNING: Only qualified persons should use these components| 

as the dangers of high voltage and high intensity laser energy both| 
apply!!! Death and blindness are both potential dangers if used and 
handled or installed incorrectly. | 











LS1(NEW) 40mW-* GREEN LASER 
HEADS: These heads are supplied with 
matching switched mode power supply module: 
PCB assembly only. The power supply module is 
powered from 240Vac, 90-240V / 50-60Hz input. 
Dimensions: laser 34 x 34 x 80mm; 240vAC 
power supply module 95 x 52mm. Weight: 220g. 
$270 


LS2 (NEW) 40mW-* RED LASER HEADS: 
Supplied with a small switched mode power 
supply (mains wiring required). Input voltage: 100- 
240VAC / 50-60Hz. Output 5VDC / 500тА. 
Wavelength 635nm - 650nm. Dimensions: 21mm 
(DIA) x 56mm (L).** $200 
LS3 (NEW)BLUE laser diode 20mW: $1300 | A 
: : FLY1 (NEW) laser light show: 240Vac (Some 240VAC mains wiring may be 

MEE anes This professional quality light show features: Solid required), Output: 30mW, Control: sound / auto- 

— state laser diode, and emits a powerful 30mW ata play, dimensions: 340 X 116 X 119mm, Weight: 


LDS2 (NEW) 3 colour laser lightshow: —— ^ wavelength of 532nm, emerald green(DPSS). It is 3.5Kg. ..$380 E 
Uses 2 lasers and mixes the 2 for the third housed in a quality built housing with mounting For more info on these and other 
colour...$700 bracket Cooling: air cooling, Power supply: sers check out our web site 





POWERFUL DC MOTORS / GENERATORS: |. |STEREOFM TRANSMITTER MODULE: да. ICFL1 (NEW) 10W COMPACT FLUORESCENT LAMP: 
$C250G (NEW) 250W DC GEARED MOTOR: Frequency range: 106.7MHz to Сх САУ» ЖЫ Crompton brand, pn 17347. In original packaging. 220- 
5s C} ha r Г С à 









200W & 100W motors as usedin our scooters. 107.7MHz. Specifications: à f 240 Volts, 10 Watts, Edison screw base, 5000*K (white), 
|4 brush, 4 magnet, 16 pole. 11 tooth Audio response: 20Hz- [ ^ SENSUUCENIME — |Upto 6000 hrs, Double PLC. Dim. 44mm x 137mm. 
sprocket to suit a chain pitch around '15KHz, Channel separation t PM Bea 2 T 2 1x 10W LAMP: (CFL 1) $3 

7mm. Double ball bearing for long 40dB, Total Harmonic Distortidnes a КА — [6x 10W LAMP: (CFLTPK) $12.50 

life. Mounting bracket with 4 treaded 0.1%, Pre Emphasis: 50uS, DC of") ur a = 5 Special!!! One CFL Inverter Kit + 4 CFL1 for only $30 
holes 6mm X 1mm (M6) 100mm Dia. 0) erts DO m, m. 
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supply voltage range: 3-12V, Supply 


x 80mm L (+ shaft) Shaft: 27mm x Current: 30mA @ 9V. Dimensions: 32mm x 45mm x 
[8mm (8mm x 1.25mm. (M8) 2kg. Р 16mm. (FMOD1) $22 
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200W 24VDC, 11.0A, 2750 RPM, $30 (SC200) NEW 400W WIND GE TOR: 
300W 24VDC, 16.4A, 2650 RPM, $36 (SC300) This is a very efficient machine alf is designed to run | 


maintenance free even in marine environments. 
Precision injection molded blades. Consistent 
aerodynamic outline and mass distribution guarantees 
the rotors operate at nearlyzno noise and minimal 
vibration. Very low start-up/cutlih wind speed, high wind 
energy coefficient. Desigheiato prevent blades from | f- 
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ICFL2 (NEW) 17W COMPACT FLUOR 

Crompton brand, pn 17408. In original packaging. 220- 
1240 Volts, 17 Watts, Edison screw base, 5000°K (white), | 
m Up to 6000 hours, Double PLC. Dimensions: 44mm x} 
ind sed 3.0m.s-1, Rated wind | 165mm. Suitable for use in indoor and outdoor fittings. 

in@ Rated output 400W,AC12V, | 1x17W LAMP: (CFL2) $4... 6x17W LAMP: (CFL2PK) $18 


Survival wind speed 60 mi&-MNOTE: There is no mast | cri 3 (NEW) 40W COMPACT FLUORESCENT LAMP: 
included in the kit. (WG2) $105f [Crompton brand, pn 17348. In original packaging: 220- 
, Mast kit specia к 240 Volts, 10 Watts, Bayonet base, 2700°K (warm white), 
Our 4.5M 3 section mast comes with steel guy wires, Up to 6000 hrs, Double PLC. Dim.: 44mm x 137mm | 
turnbuckles, ground anchors, nuts and bolts.....ail the 4x1 0W lamp:(CFL3) $3.50...6x10W lamp:(CFL3PK) $15 


e 


NEW 250W DC geared motors: t 
|Can be used to drive electric bicycles «| 
etc. Specifications: 250W / 24V, No ЗІ S 
load RPM: 400, With Load: RPM 320, с 
| Torque: 7.46, Chain: 12.7, Sprocket: s 
|Z9. These motors would be illegal to | : WI 
attach to a bicycle in Australia, asthe 9 feathering. High quality’ permanent magnet 
legal limitis 200W, although the voltage Winding and axle are des gned to reduce start- 
could be limited to reduce the motors output allowing unit to generatevalv 
to the legal 200W. Measures 110mm Dia. x 115mm L qualltygpluminum aen! 
(shaft). Shaft 20mm x 8mm. $79 and is aesthetically pleas 
severe conditions. Rote 
speed 2.4m.s-1, Cul-in 












(NEW) 100W DC MOTOR: 
$22 (5C100) 


SPEED CONTROLLERS 
TO SUIT FROM $14 


































PB12(NEW)12V/12AH hardware you will need. $120,..NOTE: If used with our | 
GELL CELL BATTERY: $35 new 400W Wind Generator ШИ? will need to make а | These па te an eS ВІКЕЗ аге power 
| Suitable adaptor as the pipe siiis not the same. peddle power or both at once and can be folded in half to| 


NE -12V с 
(NEW) 240Vac NOW ON at А, ONLY $599 transport or store. Features include inflatable tyres. front 


oo eee bie е | and rear wheel brakes, lights and more. Motor power: 
(SCC12) $17 a | 200W Max speed: 20km/h Max load capacity: 100kg 
24VDC: Charging period: 6-8 hours Distance: 15km Battery 
(SCC24) $17 capacity: 12V/12Ah x 2 Weiah: 27ka [SC4l 


| Size: 1130x 390 “е 

| x 1000mm Brake: mmy ym ХУ 
hand brake, rear T ^ 

| wheel drum brake. $ 

—— Battery capacity: 

| 12AH, 24V. 
Battery charger: 

240V Motor power: 

200W. Charging 

period: 4-5 hours. |0 

*| Speed:20km/h. | 

"1 Range: 15km. d 

Frame: painted i 


CRYSTAL LOCKED STEREO FM TRANSMITTER KIT: 
Based on a small pre-assembled FM Transmitter module 
that uses 1 of 6 different frequencies. Frequencies are 
selected by a pushbutton & range from 106.7MHz -|E3C 
107.7МН2. With variable gain it can accept microphone |8!89 
or line level audio signal levels. Simple to build as the|S!88 
module only needs to be wired to a larger PCB which has |PO!* 
the audio preamplifier circuitry...Audio response: 20Hz- |f" 
[15KHz, Channel separation: 40dB, Total Harmonic|P!lia 
Distortion: 0.196, Pre Emphasis: 50uS, Supply voltage|z 
|range: 3-12VDC, 30mA(Q99V. includes PCB, transmitter |& 
module, two unidirectional electret microphone all 
(on-board components. k22. $29 -— 
Eu, ч a | In original packaging. 12 Volts, 50W, 60° 









steel. Weight: 21k¢ ^ | 












Р, AE beam, Std MR16 glass face, 3000°K Maximum load: 100kg. Forget waiting for trains and 

| жз Р №2. (colour temp.), 3500 hours (ave. life). | busses that don't come, the regulations on the NSW RTA 
AN 50mm Dia. x 38mm. 1x 50W HALOGEN *. | website indicate that they can be ridden under the same 
© DICHROIC LAMP: (HL1) $2.50.... 10x SOW 1] [rules as a bicycle. Come complete with batteries, lights 


LP 


= 





| HALOGEN DICHROIC LAMP: (HL1PK) $16 and charger. $300 (SC3) 
www. catecsacronice tom Suppliers of kits and surplus electronics to hobbyists, experimenters, industry & professionals. 
OR Www.oat eye.com Orders: Ph ( 02 ) 9584 3563, Fax 9584 3561, sales@oatleyelectronics.com, PO Box 89 Oatley NSW 2223 
major credit cards accepted, Post & Pack typically $7 Prices subject to change without notice АСМ 068 740 081 АВМ18068 740 081 _ 
SC MAR 05 





The Jaycar “UV Anti-bacterial Cleaner” kills germs <x 
on toothbrushes and shavers and with a small modification 


can also erase EPROMs. 


A 10004F capacitor is connected in parallel with the on- 
board 220uF capacitor, extending tube run time from a 
few minutes per session to over 15 minutes. Due to space 
restrictions, the capacitor is connected to the PC board 
with flying leads, which are fashioned from light-duty 
hook-up wire. It can then be held in place with hot melt 
glue or non-acetic silicone sealant. 











A recent gimmick in toothbrush holders proves 
to be just the ticket for erasing EPROM-based 
ICs. One additional capacitor and five minutes 
of work are all that’s required to perform the 
transformation ... and you can still use it to 


sterilise your toothbrush! 


By BARRY HUBBLE 


Not too long ago, enthusiasts devel- 
oping microprocessor-based projects 
needed access to an ultra-violet (UV) 
eraser. Unlike current technology de- 
vices that can be electrically erased in 
seconds without even removing them 
from circuit, older EPROM-based de- 
vices have to be exposed to ultra-violet 
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light to erase their contents. 

With the advent of electrically 
erasable memories (EEPROMs), the 
requirement for a UV eraser has gone 
by the wayside and it is unlikely that 
most hobbyists will have one in their 
kit. However, if you need to modify 
or repair older equipment that uses 





EPROMS or want to dabble with any of 
the microcontrollers that use EPROM- 
based program memory (such as the 
PIC16C745/65), then an eraser is still 
a “must have” item. 

Dedicated UV erasers are available 
but at around $300 or more, they 
would be considered too expensive 
by most experimenters. Even home- 
built units could prove expensive with 
tubes costing around $70. Of course, 
exposure to sunlight for a week or 
so may erase the chip but don’t hold 
your breath! 

A cost-effective solution lies in the 
Jaycar GH1507 toothbrush holder 
($24.95). In its intended use, the UV 
light from the fluorescent tube in this 
product kills germs in your tooth- 
brushes and shavers. As luck would 
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uM Tektronix TPS2000 - 
— 4 The New Isolated 
voro GJ | Channel Battery 
Operated Scope. 






abd 


Here's a close-up of the rear of the board showing | 
the two connection points. In this example, the black 
(bottom) wire goes to the negative capacitor terminal. 


have it, the light spectrum used for germ eradication 
also works well for erasing EPROMs. 


Modifications | 

Whenever the door of the toothbrush holder is closed, 
it closes a switch, turning on the tube and starting a 
timer. After a few minutes, the tube is automatically 
switched off. All that’s required is a modification to the 
timing ы to extend the operating time of the tube Do you face these Power 
to something more suitable for EPROM erasure. 

In its АЕ, form, the modification consists of add- Measurement Challenges? 
ing a 1000uF capacitor in parallel with the existing 220uF | * Make multi-channel floating 
capacitor in the timing circuit. This larger total capaci- measurements 
tance gives an exposure time of about 15-20 minutes. I I «M del 
have erased four chips at a time with this exposure and ido current a voltage 
have encountered no problems. However, due to the distortion and their spectral content 
spread of the lamp specifications (0.75 - 1.5mW/cm?), e Measure harmonics, instantaneous 
it may be necessary to alter the value of capacitance by power, power factor, switching loss 
trial and error to achieve reliable erasure. і Р 

To modify the unit, carefully remove the rear cover to characterise power electronics 
and identify the 220uF timing capacitor (the largest circultry 

| * Measure 3-phase currents & voltages 

e Validate compliance to regulatory 


standards 


e Work in an environment without 
AC Power 


e Document and Save your 
measurement results 


The existing toothbrush rack ts easily 
removed, allowing up to four EPROMs 
to be erased at a time. 


For more information about 
the TPS2000 family... 


Talk to NewTek Instruments: 
Ph: 02 9888 0100 


email: info 9 newtekinstruments.com 
NewTek Instruments Pty Ltd - Sydney - Melbourne 


www.newtekinstruments.com 


Tektronbc 


Enabling Innovation 
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2.5mm THICK 
PLASTIC SHEET 







13 







[ALL DIMENSIONS IN MILLIMETRES) | 


one). Solder a 1000uF 25V electrolytic 
capacitor in parallel with this capaci- 
tor, ensuring that the correct polarity 
is observed. Due to lack of space to 
add the capacitor directly, it should be 
attached with flying leads and secured 
with hot melt glue or similar in a po- 
sition where it doesn’t foul the case. 
Before screwing on the cover, double 
check the polarity! 

Warning: never operate the unit in 
a disassembled condition or without 
the plastic door fully closed. The UV 
rays produced by this type of tube 





ABOVE: the EPROMs to be erased 
are attached to the holder simply by 
pushing them into the conductive 
foam. 


RIGHT: the IC holder is then clipped 
into place in the toothbrush holder 
with the EPROMs facing down, ready 
for erasing. Note that the lid must be 
closed for the unit to operate. 
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Fig.1: a simple IC carrier can be made up from a piece of scrap plastic and 
some wooden dowels if the unit is to be wall-mounted. You will also need 
to affix a strip of conductive (anti-static) foam to the opposite side of the 
plastic to hold the EPROMs in place - see photos below. 


WOODEN DOWFELS 
45mm LONG x 9mm DIA, 


51 | — 15 


could damage your eyesight! 


Scottish special? 


With a little planning, the cost of 
this project may well be less than a 
dollar (for the capacitor). How? Well, 
consider the possibilities were you to 
give your spouse or friend atoothbrush 
holder for his/her birthday. Then using 
our special IC carrier, you can substi- 
tute your EPROMs for the usual line- 
up of toothbrushes when he or she is 
out mowing the lawn! Perfect! 

All jokes aside, the unit can easily 


do both jobs with a couple of simple 
additions. First, a switch can be insert- 
ed in series with the 1000uF capacitor, 
allowing it to be switched out of circuit 
for toothbrush cleaning duty. This 
helps to maximise battery life. 

Second, a clip-in IC carrier can be 
installed to allow the unit to operate 
in its normal position (on a wall). In 
this case, the chips must be aligned 
length-ways on the carrier to prevent 
fouling the toothbrush rack. 

The carrier can be fashioned out of 
scrap materials and is held in place by 
the toothbrush rack. I used a piece of 
2.5mm thick plastic from a jiffy box cut 
to the dimensions shown, with some 
9mm dowel off-cuts held in place by 
4g x 12mm countersunk screws. A 
piece of conductive foam is then glued 
to the face. 


Power 

If used frequently, you may wish to 
dispense with the batteries and power 
the unit from a 9V DC plugpack. We 
found that maximum light output oc- 
curs at about 8.5V input, so if using a 
multi-voltage plugpack, try one of the 
lower settings. 

We found that the “6V” position on 
our 1A plugpack produced 9.2V when 
supplying the modest (110mA) current 
demands of the holder. A 1N4004 di- 
ode is series with the supply brought 
this back to the desired 8.5V. SC 
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Part 4: the nuts and bolts ... by Glenn Li 





; -ata couple of 
x ық e series, we look a 
In our final article of the se at 
In our fin ropeller options, the mast and furth 
А Зы finements of the alternator. 








This set of timber blades were Carved 


y Dennis Latham. Length is 1150mm 
and they are Performing wel] on the 
F&P windmill} The 


Y re painted blue to 
reduce visua] impact 
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he propeller is the engine of 

| the windmill, taking the power 

of the wind and converting it 

into rotary force to drive the alterna- 

tor. It gets its power from the wind by 

effectively changing the wind direc- 

tion and slowing the wind down as it 
passes through the propeller. 

The air behind the windmill has 
lost most of its forward direction and 
is instead “swirling” in a spiral, until 
it regains its forward direction some 
distance downstream. 

There is a lot of science and maths 
involved in this process and I'll only 
touch on the basics here — you could 
write a book on the subject and still 
not cover everything. 


The blades 


The propeller blades need to extract 
as much energy from the wind as pos- 
sible and provide as must rotational 
speed as possible. Propellers used in 
power generation are designed to ro- 
tate faster than the wind speed. This is 
called the TSR, or Tip Speed Ratio. 

A propeller with a TSR offive means 
the tips of the propeller are travelling 
at five times the wind speed, so if the 
wind speed is 25km/h, the tips are 
travelling at 125km/h. 

A good TSR for power generation 
is between four and seven. A TSR of 
over eight is achievable but at these 
speeds the tip velocity is so high that 
blade wear and noise become a seri- 
ous problem. 

Modern blades are designed like 
aerofoils and need to factor in angle 
of attack, lift, drag and stalling. 





Fig.2: a blade can be thought of as a 
series of “stations”. Note the twist in 
this blade. 


Each blade has a flat or concave front 
surface and a curved rear surface. As 
the wind passes over the blade it pro- 
vides Lift, driving the blade forward. 
Our blade has an angle of attack, calcu- 
lated to provide the most lift without 
stalling and is usually around 5-10°. 

So if we know the blade speed, an- 
gle of attack and wind speed we can 
calculate the best overall angle for our 
blade to provide the best lift, as well 
as the chord, or width, of the blade 
(see Fig.1). 

We also need to allow for the fact 
that the blades tips are travelling much 
faster than the blade root (the point 
closest to the center), so the tips must 
have a different angle with respect to 
the blade root. We call this the twist 
of the blade. 

The blade angles are calculated at 
set points along the blade, called “sta- 


Direction 
of travel 


Relative Wind Of 


Actual 
Wind 
Direction 


Direction 


Fig.1: modern windmill blades are shaped 


like the wings of an aircraft and use the same 
principle of operation. 
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tions” (see Fig 2). On a 1m long blade 
you might have 10 stations at 100mm 
intervals so we need to calculate the 
angle for each station. 

Fortunately there are free calcula- 
tors available on the internet that do 
all the maths for us — we just type in 
the basic figures and the calculator 
will give us the best angles and chord 
widths for each station. 


Making it with wood 

The windmill kit described last 
month includes an adapter plate to 
suit a set of timber blades, plus an 
adapter to allow you to fit commer- 
cially available blades. The timber 
blade adapter was designed to suit 
blades carved from 140mm wide by 
45mm thick timber planks, a common 
size in treated pine. 

Why use timber? Carved timber 
blades can offer excellent perform- 
ance, as we can achieve a near perfect 
blade profile and have good strength 
( trees are very good at bending in the 
wind without breaking ). 

But there is a catch: carving timber 
blades is a very time consuming proc- 
ess, and you need patience and wood 
working skills to produce a good set 
of blades (The first blade is easiest, it’s 
getting the other two exactly the same 
as the first that’s hard). 

If you have the time then I would 
recommend making a set of timber 
blades, as their performance is ex- 
ceptional. 

But if you are like me and couldn't 
cut a straight line if you life depended 


‘on it, then factory-made blades are 


another option. You can purchase 
high quality extruded plastic blades 
for about $35 each. The adapter in the 
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PVC is another windmill blade option, 
but the long term reliability is yet 
unknown and there is the fear of them 
shattering under load. 


windmill kit will allow you to fit three 
or six blades, depending on your own 
needs and location — six blades for low 
wind areas and three for high wind or 
costal windmill sites. 

At the end of the this article are a 
few links to websites about carving 
timber blades and sources for factory 
made blades. 

There has been some development 
in using large-diameter PVC pipe as 
blade material. By cutting a PVC pipe 
lengthways and reshaping the leading 
and trailing edge with a file, you can 
achieve a near perfect blade profile, 
and the process is so simple you could 
make a complete set of blades in a 
few hours. 

You would need some large diam- 
eter (250mm), 10mm wall thickness 
pipe. A concern is that the durability 
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of PVC is a bit of an unknown. UV 
light will weaken PVC and it could 
shatter, sending sharp splinters in all 
directions, so a safe operating life of 
two years or less is expected. 

Currently experiments are been 
carried out by windmill hobbyists in 
UV-protective paints and blade mount- 
ing, so time will tell if PVC is a viable 
alternative to timber as a material for 
home-made blades. 


Balancing 

Once you have made your blades 
and mounted them on your windmill 
you will need to balance them. 

I can not stress how important bal- 
ancing is. An unbalanced blade will 
vibrate at high speed and cause bearing 
failure or worse, blade breakage. At 
low speed an unbalanced blade will 
cause the windmill tower to wobble 
and strain guy wire supports. 

Balancing is best done in a wind- 
free workshop with the windmill 
mounted level, as it would be on top 
of the mast. 

To check the balance of your propel- 
ler, check for a heavy blade; the blade 
that always wants to turn down. Add 
weight to the light-side blade/s until 
there is no noticeable heavy blade. 
Once done, give the blade several 
gentle spins and again see if there is a 
heavy blade. Add weight to the light 
sides until balance is best. 

Weight can be added by drilling 
and adding lead into the blade tips, 
the lead glued in place with 24-hour 
epoxy. To test if the weight is correct 








The windmill kit includes these 
adjustable plates, used to get the best 
propeller balance possible. 


before drilling, sticky-tape the weights 
to the blade tips until you have the 
correct balance, then permanently fit 
the weights. Make sure the weights 
are properly glued in - at high speed 
there will be a lot of centrifugal force 
on the weights and you don't want 
them coming out. 

The windmill kit described last 
month includes a set of adjustable 
weights that are secured to the blades 
with the boltholes at the blade roots. 
The weights have slots that make fine 
adjustment easy. 


Decogging 

When you rotate the alternator by 
hand you will notice a cogging action, 
or a stiffness in rotation at certain 
points. This is caused by the inter- 
action of the magnets and the stator 





Fig.3: decogging involves rounding off the stator poles to make the windmill easier to start in light winds. Far left is the 
standard stator with square ends, creating a stiff magnetic resistance to overcome. Rounding off the stator, as shown 
alongside, sacrifices some power but reduces cogging. The photo at right shows a decogged motor. 
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poles. This can make the windmill 
hard to start in light winds, as the 
propeller needs to push the alternator 
past the first cog. 

Once started, cogging has little effect 
on the windmill performance - and 
in fact the windmill can continue to 
operate in much slower winds than 
was needed to get it started. 

If you live in a high wind area, the 
cogging effect is not a problem, But in 
a low wind area, your windmill may 
spend most of the time just sitting 
there, doing nothing. 

You could argue that if there is 
not enough wind to get the wind- 
mill started, then there is not really 
enough wind to generate any useful 
power anyway so it’s better to have 
the windmill stationary to save on 


Folding tower 





Fig.4: two common mast types are folding towers and tilt towers. Each have their 
advantages but in all cases, use as many guy wires as practical. 


Tilt tower 
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wear and tear. But if you do live in a 
low wind area and want to extract as 
much power as possible, even if it's 
only an amp or so, you might want to 
consider de-cogging. 

You can modify the F&P armature 
to reduce cogging, at the expense of 
a small amount of output power. De- 
cogging involves reshaping the stator 
poles with a power file (or hand file if 
you have the time and strength). 

From the factory the poles have 
a square edge and are spaced about 
0.5mm from the magnets as they ro- 
tate past. 

This square corner gives a sharp 
rise in magnet flux through the pole 
producing more power but also in- 
creases cogging. If we round off the 
corners we introduce the magnetic 


flux slowly into the pole and reduce 
cogging (Fig 3). 

But as I said before, this will also re- 
duce output power slightly. While cog- 
ging can’t be eliminated completely, 
we can reduce it to a point where the 
windmill will start in lighter winds. 

Another way to reduce cogging is 
to space the magnet hub out from the 
stator. 

You can try this by un-doing the 
plastic hub retaining nut, effectively 
sliding the hub off the stator. A more 
permanent solution would be to fit 
spacer washers onto the drive shaft 
before fitting the magnet hub. 

Again performance is lost, so you 
need to find a compromise. 


The Mast 


Its not much good having a windmill 
unless you can mount it in on some- 
thing — the mast. 

As arule, the higher, the better. You 
want to get the windmill up into a 
clean breeze without any turbulence 
from trees or buildings. While a 20m 
mast would be great, it’s just not practi- 
cal for most of us. 

We do need to consider two things, 
maintenance and safety. You will need 
to get the windmill down from time to 
time to do maintenance and modifica- 
tion, especially in the early days while 
you are experimenting. 

Once you have the windmill sorted 
and making power, you would only 
need to take it down ever year or so to 
apply a little oil, check connections, 
and remove bugs and frogs. 
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Yeah, frogs! Up here in the tropics 
I had little green tree frogs climb the 
mast and crawl into the stator at night, 
only to get centrifuged the next day 
when the wind picked up. A little 
grease smeared around the base of the 
mast put a stop to that. 

The other consideration is safety. In 
good winds the tips of your propeller 
could be doing over 200km/h and 
should be considered lethal. 

Your mast should at LEAST be 
high enough so it’s not possible for 
anyone to reach the propeller blade 
from ground level (even jump up and 
reach), plus a safety margin — say an- 
other metre or so. 

Other things can and do go wrong: 
blades can come off and towers can fall 
over. My first tower fell over after days 
of heavy rain had soaked the ground 
around the guy wire supports and then 
a storm pulled one guy wire support 
(a star picket embedded in concrete) 
right out of the ground. 

So you want to make sure your 
windmillis placed in a position where 
such a failure could not do any harm 
to people or property. 

As a general rule most towers 
require council approval and such 
approval is rarely given if your tower 
could fall onto your next-door-neigh- 
bour's property. 

J highly recommend you talk to an 
structural engineer when designing 
your windmill mast. Consideration 
will need to be made of soil type, 
tower height, weight (about 25kg for 
a completed windmill) and wind 
loading, based on the diameter of the 
windmill blade. 

] use a folding mast for my own 
windmill. The mast pivots in the mid- 
dle and I use a small hand winch to 
raise or lower the windmill. It takes 
about three minutes and the design 
means J can work on the windmill 
without any assistance. 

The mast pole is 70mm diameter 
5mm wall galvanised pipe, and is 7m 
high when upright. 

The base is bolted to a buried con- 
crete block 500mm round x 500mm 
deep. There are three 8mm guy wires, 
each attached to concrete blocks 
300mm round by 700mm deep. So 
far this new mast has performed well 
and survived several storms with no 
problems. 

For higher masts you would need to 
look at a gin bar setup and use more 
guy wires. The more guy, wires the 
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better—they stop mast wobble and give 
you peace of mind (see Fig 4). 


Battery Charger 


Once your windmill is up and go- 
ing you need some way to regulate 
the output. Most windmills are used 
for charging battery banks, so a charge 
controller must be able to switch the 
windmill over to a load once the 
batteries are fully charged or battery 
damage is likely. 

A commercial controller available is 
the Plasmatronic range of solar/wind 
charge controllers, and feature pro- 
grammable switch over voltages and 
logging. Or you could build your own. 
My own charger is based on a PICAXE 
chip and uses power mosfets to handle 
all the heavy current switching. The 
design is a work in progress but the 
circuit diagram and program listing 
is available on my web site. 

(Also see the note below). 

I have a couple of 12V car batteries 
wired in parallel as storage. The sys- 
tem powers a string of garden lights 
modified to take 5W 12V light bulbs, a 
50W 12V bed side lamp and a DC water 
pressure pump. I also have a small 
300W inverter on standby to power the 
TV when the power goes out. 


Shutting down the windmill. 


The windmill kit described last 
month includes a furling system that 
will turn the windmill out of the wind 
safely if the wind speed or alternator 
load are excessive. 

But if you’re expecting a storm, or 
plan to go away for a few days it’s 
always a good idea to shut down the 
windmill. 

Once a windmill is shut down the 
propeller is stopped or only spinning 
slowly and therefore presents less area 
to the wind. Only when a propeller 
is at operating speed will it reach its 
maximum wind load and exert the 
maximum force against the tower (a 
stationary propeller has a relatively 
small wind loading). 

We can shut down the windmill in 
two ways. If you have a rope attached 
to the tail you can pull the windmill 
out of the wind and tie the rope to one 
of the guy wire anchors. 

Another option is to short out the 
windmill by connecting the output 
leads together. This will usually slow 
the windmill down to a safe speed 
unless the wind speed is too high, in 
which case the windmill will con- 





Some Useful Links ... 


| Hugh Picket at www.scoraigwind. - 
| co.uk has detailed instructions on- 


windmill building and in particular | 
timber blade design and carving. 


Michael at 

been using F&P motors ; as genera- | 
tors for many years and sells F&P 
parts, water wheels and complete 
windmills using F&P motors. He also 
sells high quality blade sets suited to 
our windmill kit. 


| has a collec- 
tion of windmills made from car parts 
and scrap materials. OtherPower also 
hosts the FieldLines message board, 
a great place to share idea's and ask 
questions. 


uus my own web site at www.the- 
3d.com has more informa- 


Hon Dni F&P windmill, as well as 
other windmill creations and ideas. 








tinue to run and possibly burn out 
the stator. 

In finishing, there has been a great 
deal of interest in home made wind- 
mills in the last few years and recently 
in using the F&P Smartdrive motor as 
an alternator. 

Windmills offer a very cheap source 
of power compared to solar, You can 
build a 300W windmill for less than 
$300 with a bit of workshop activity 
and scrounging around - that's $1 per 
watt compared to solar cells at close to 
$10 per watt. And there is a lot of sat- 
isfaction is generating your own power 
from something you built yourself. 

On the internet you can find a 
wealth of knowledge on home made 
windmills. I’ve included some links 
which you should find useful but there 
are a whole lot more on the 'net. SC 
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Іп essence, this tacho is a simple 
frequency-to-voltage converter driving 
a moving coil meter. The standard 
adjustment pot is shown at top right. 


Want to know the 
chuck speed of a 
lathe or drill press? 
A car tachometer can 
easily be adapted to 
do the job for less 
than 10 dollars. 


A read-out of chuck speed on vari- 
able-speed drill presses and lathes can 
be very useful. That particularly ap- 
plies if you use an electronic speed 
controller but even if you have to 
swap gears or pulleys, it’s still good 
to have a display showing the tool’s 
rotational speed. 

In fact, wouldn’t it be good if you 
could have a big dial displaying revs 
per minute? Hmm, cars have one of 
those — it’s called a “tachometer”. 
And all modern tachos are driven by 
a simple pulse input, so it's quite easy 
to adapt one to do the job. 





ғ a 
rad 





ANM. M Б, | 
It's easy and cheap to make a tachometer that measures the rotational speed of 
your drill press or lathe. The project uses just a few low-cost components and a The comp onents . 
re-scaled tachometer from a car. To make this speed display you'll 
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need to scrounge a tacho from a car. 
When sourcing many secondhand 
parts, you don't want to go along to a 
wrecking yard and ask for the tacho 
from a specific model — not unless you 
want to pay top dollar, anyway. No, 
what you want is an orphan that's go- 
ing cheap or perhaps it’s part of a dash 
display that’s been discarded because 
the faceplate is scratched. 

The Australian-built Nissan tacho 
used to make this display was sourced 
from the shop at the local tip. In fact, 
I got the whole instrument panel for 
just a few dollars. My guess is that it 
is from a mid-80s Australian-built Nis- 
san Skyline or Pintara but that doesn't 
really matter. 

In addition to the tachometer, you'll 
also need a 12V DC plugpack, a reed 
switch (eg, from the speedo of the same 
instrument panel), a small magnet, 
a 10kQ trimpot, a 33kQ resistor, a 
1000uF capacitor and a box to mount 
it all in. To make a new scale, you’ll 
need a PC, scanner and printer. 

By the way, many older Nissans use 
reed switches to transmit road speed 
from the mechanically driven speedo 
to the ECU. However, if you don’t 
get a reed switch with the speedo, it 
can be picked up quite cheaply from 
electronics stores. 


Building it 

Fig.1 shows how it all goes together. 
A reed switch is briefly closed each 
time a magnet mounted on the driven 
pulley passes by. This reed switch is 
fed with a nominal +5V at one end, de- 
rived from potentiometer VR1 which 
is across the +12V supply. 

Therefore, each time the reed switch 
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REED SWITCH 
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PLUG PACK 


Fig.1: the drill press tacho uses a tachometer that's been scrounged from a 
car. As shown, a reed switch is fed with +5V DC, derived from trimpot VR1 
which is across the 12V plugpack supply. The reed switch briefly closes 
each time a magnet attached to the machine tool's output shaft passes close 
by and feeds an input pulse to the tacho's input terminal. The 33kO pull- 
down resistor ensures that the signal input is low when the reed switch is 
open, while a 1000uF capacitor smooths the signal that's fed to the meter. 


closes, a -5V pulse is fed to the tacho's 
signal input. Conversely, when the 
reed switch opens, the tacho's input is 
pulled to ground by a 33kQ resistor. 
Note that the tacho assembly shown 
here has a separate PC board for the 
electronics, which is actually a fre- 
quency-to-voltage converter. This 
particular one uses an LM2917N as 


ы V 








the frequency-to-voltage converter 
chip and the datasheets for this are 
available on the web. 

As calibrated from the factory, it’s 
likely that the speed range will be too 
high for the new application — there 
aren't many cases where you want 
the lathe or drill press doing 8000 
RPM! This means two things: first, 


The reed switch was salvaged from an old film processor 
at the local tip. Here it can be seen mounted directly 
above the output pulley of the drill press. 
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The reed switch is triggered by this magnetic washer 
which is glued to the pulley. This washer was extracted 
from a salvaged stepper motor. 
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Here's the original instrument panel and an early draft of the scanned and re- 
scaled drill press tacho scale. It's printed out 1:1 and so is a perfect size match 


for the orivinal instrument. 


the frequency input range of the tach 


will have to be altered: and seca idi 


anew scale will need to be made for 


the meter, 
on-board 
plenty of adjustment. In fact, with just 
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Tacho connections 

The tacho should have three con- 
HF12V, ground and sipnal 
| [t quency Jinput. [vou buv thetachoa 
with the whole instrument panel intact 
(the best approach), look very 
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The revised and modified scale, printed out on orange paper 
and covered in clear contact. But just who is behind the “JE 


Instruments” company? 
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at the tracks on the tlexible PC board 
on the back of the panel. In many 
cases, 412V and ground [earth ' vill 


be marked, 


which must then be the 


leaving only the third sd 
signal input. 
the board isn't mark- 
ed, you may need to seek the help ol 
an automotive instrument repairer to 
get the pin-outs right. Alternatively, 
you can Te igure it out by tracing 
the supply ce 

Once the wiring 
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so that the magn 
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asmall "washer-shaped^ magnet taken 
from the middle of a salvaged stepper 
motor, 


Once the magnet is installed, wire 
up the rest i ‘the circuit as shown in 
Fig.1. Trimpot VR1 should then be 
adjusted to provide a nominal «ЗУ to 
the reed switch. Don't forget to install 
the pull-clown resistor. 

The capacitor across the meter's 
drive lasing the jerky movement that 
occurs When the input aa eg ү 18 
lower than it would normally be ina 


ar, Note th 
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» polarity of the capacitor 
rk cut the meter's polar- 
ity by disconnecting it from its drive 
circuit and applying a low voltage [eg. 
1Y} to its Whe in it’s connected 
so that the needle moves in the right 
direction, take note of the polarity ol 
the supply, 


leads 


Testing 

Once you've wired up the circuit, 
start the machine tool and make sure 
you gel 
tion on thet 


at least some needle detlec- 
acho. Tt you don't get any, 
experiment with 1 he value of t he puli 
This v done if 
you use a 10kCG pot wir d as a variabile 
resistor and adjust it up and down. 
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scale deflection. 
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A reed switch from a speedo was initially used 
but some dummy bent a lead too close to the 


glass envelope and broke it! Another salvaged 
component was then used inste ad - the reed 


from a float switch, 
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The rear of the modified assembly. At left is the pot providing the +5V reed 
switch supply, at top-right is the new smoothing capacitor, and at right is the 


PC-board from the original tacho. The 33k pull-down resistor is just visible at 


far right and connects the signal input to ground. 


can’t get there with the built-in adjust- 
ment, add more magnets to the shaft 
of the drill-press or lathe. 


Calibration 


If you know the fastest and slowest 
speed of the machine, you can calibrate 
the scale to those revs — everything in 
between will then fall into place since 
the meter response is linear. 

You can use your PC and a printer 
to make a new scale. First, scan in the 
original car tacho scale and use image 
manipulation software (eg, Photoshop 
or Paintshop Pro) to alter the numbers 
and to delete other markings you don’t 
want. Of course, at this stage you can 
also add whatever labels are suitable. 
Finally, print it out at full size and it’s 
then just a case of sticking it over the 
original. We used clear adhesive film 
to protect the paper scale. SC 





Whenever you throw away an old TV (or 
VCR or washing machine or dishwasher 
or printer) do you always think that surely 
there must be some good salvageable 
components inside? Well, this column is 
for you! (And it’s also for people without a 
lot of dough.) Each month we'll use bits 
and pieces sourced from discards, some- 
times in mini-projects and other times as 
an ideas smorgasbord. 

And you can contribute as well. If you 
have a use for specific parts which can 
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hitennativelCalibrationg 


Another good way of calibrating 
the unit is to first use a frequency 
measuring multimeter to measure 
the speed of the tool. The meter 
will measure in Hertz (cycles per 
second), so to calculate the tool's 
rotational speed in RPM, just mul- 
tiply by 60. Note: this assumes that 
you have just the one magnet on 
the output pulley. 


If the meter jumps around a lot, 
try temporarily adding small value 
capacitors in parallel with the reed 
switch to dampen the bounce that 
occurs when the switch closes. 

Alternatively, if you have a 
scope, it's ideal for reading the 
frequency. 





easily be salvaged from goods commonly 
being thrown away, we'd love to hear from 
you. Perhaps you use the pressure switch 
from a washing machine to control a pump. 
Or maybe you salvage the high-quality 
bearings from VCR heads. Or perhaps 
you've found how the guts of a cassette 
player can be easily turned into a metal 
detector. (Well, we made the last one up 
but you get the idea . . .) 

If you have some practical ideas, write 
in and tell us! 
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We've used the 
PICAXE to do a 
whole range of things 
since it first came 
out. Now let’s do by Stan Swan 
something really | 
useful: send digital 
data over a UHF CB 
radio. Yes, it's legal! 


P 





here's perhaps no finer recent 

| example of remote communi- 

cations than the Huygen space 

probe pictures direct from Saturn's 
moon Titan. 

Even at the speed of light, these 
ultra-weak digital signals took about 
half an hour to reach Earth, yet were 
astoundingly clear! 

Although such data signalling is 
naturally associated with the compu- 
ter age, its basics date back well over 
a century to Morse code and Baudot 
teletype. 

Data communication has had a rich 
history pre-dating even early electrical 
technology, with smoke signals, flash- 
ing mirrors, semaphore flags, marks in 
the sand, “1 if by land - 2 if by sea", 
green go/red stop lights and so on. 

But back in the 21st century and 
terra firma, the cheap, licence-free 40- 
channel UHF CB sets mentioned last 
month have two channels (22 & 23) 
reserved for data transmission. 

Australian/NZ regulations origi- 
nally specified this data to have a 
duty cycle of just 3 seconds per hour, 
which presumably allowed for diverse 
services to timeshare the two channels, 
since three parts in 3600 is a very low 
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ratio indeed. It was probably envisaged 
that much data would be simplex (one 
way) as occasional telemetry (meas- 
urement at a distance), indicating res- 
ervoir levels or telecommand (remote 
control) irrigation information, open 
farm gates, etc where changes over an 
hour would not be too dramatic. 
However, in light of recent trau- 
matic tsunami sea water level changes 
this looks far too conservative — in the 
real world many things may change 
horrifyingly fast, with the lack of such 
localised digital-age warning devices 
in stark contrast to Titan monitoring 
over a billion kilometres away. 
Incidentally, www.manuka.orcon. 
net.nz/cbdata.htm links to data refer- 
ences and ACA UHF CB regulations. 


Which data protocol? 


The type of UHF CB data allowed is 
not specified. So as well as classic RS- 
232 serial techniques (to be covered 
later), various DIY schemes and local 
protocols could be organised. 

Encoding and decoding, often 
readily addressed now by software, 
may lead to technical or practical 
limitations. Communication issues 
that contend with weak signals, slow 
speeds, error correction, interference 
and limited bandwidth arise as well. 

Hence it may be tempting to send 
classic human readable Morse code 
but that's now officially an obsolete 
signalling technique and few people 
can understand it without consider- 
able training. (Please, no correspond- 
ence from irate brass pounders!) 

Consequently, given their ease of 
generating serial data and assorted 
audio tones, it's no contest to use a 
Picaxe microcontroller approach. 

For this initial UHF CB data treat- 
ment, a 3-lead (Maxim) Dallas Semi- 
conductor DS18B20 temperature- 
measuring device is simply read at 
regular intervals by a Picaxe 08M using 
its inbuilt ‘readtemp’ command. 

The DS18B20 can read temperatures 
accurate to 0.5°C between -10° and 
85° but can handle -55° to +125° with 
reduced accuracy. 

This Celsius value is then converted 
to a simple audio tone sequence relat- 
ing to temperature, under a scheme 
where longer tones mean “tens” and 
shorter tones “units”. 

With only a brief explanation even 
a child could decode the temperature, 
as of course can any listening audience 
with a UHF CB receiver —no computer 
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$% UHF CB DATA MODULATION 


CHANNEL 0: PROG OR OUT 
CHANNEL 3: JN ONLY 


TO UHF CB 
TRANSCEIVER 
MIC SOCKET* 


(* JAYCAR DC-1030 
USES 3.5mm STEREO 
PLUG TIP AND BASE) 


While this circuit uses the 08M (as distinct from the earlier 08) connections are 
pin-for-pin compatible and the vast majority of functions are identical. It's just 
that the 08M has more grunt in certain areas! The white LED and LDR provide 
an isolated means of “keying” the transmitter (ie, turning it on). 


or software necessary to monitor that 
heatwave! 

The temperature is preceded by 
pleasant attention-getting audible slid- 
ing tones (based upon a cat's greeting 
in fact!), then long and short tones to 
suit, similar to radio time signals or 
PC boot error beeps. 

As an example, 23°C would sound 
as long, long, short, short, short with 
a tropical 31°C long, long, long, short 
and a cool 4°C as just short, short, 
short, short. Negative temperatures 
have a higher “frosty” tone, with zero 
a drawn out “l-o-n-g”. 

Your local conditions will readily 
attune your ear to a sequence (you 


3.5mm STEREO 
PLUG TO UHF 


CB TRANSCEIVER PLUG 


BODY ^ 


(85232) 






won’t be having many subzero values 
in Darwin!). 

Calibration, against a known tem- 
perature standard, can be made by 
placing the unit in the fridge, freezer 
or (for elevated values) a car parked 
in the hot sun. 

Extending the leads on the DS18B20 
is quite feasible but avoid direct con- 
tact of exposed terminals with water, 
of course — cover them with neutral 
silicone sealant or heatshrink tubing 
perhaps if monitoring your home beer 
fridge, vta UHF CB, when at work some 
kilometres away! 

Given the range of these CB sets 
with an external antenna (as detailed 





This layout on proto-breadboard should look pretty familiar to anyone who has 
been following our PICAXE series (it first started back in 2003!). It’s not exactly 
the same as the photo opposite - follow this one if there is any confusion. 
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February 2005 SILICON CHIF), of course 
the opposite application may appeal 
- did your public building air con- 
ditioning/heating get turned on well 
меіпге the atte dante arrived? 


Connecting to the CB 

The Jaycar DC-1030 UHF CH sel 
shown here comes fitted with a single 
4.5mm stereo socket. This does mul- 
tiple duty — internal battery charging 
as well as external microphone апа 
earphones, 

Experimentation revealed thal ex- 
ternal audio could be fed in via the 
tip end and body ofa matching 3.5mm 
stereo plug but that the transmitter 
would only be keyed on ifa resistance, 
in parallel across this input, tell below 
around 1k£2. 

Such a solid state 
switching technique is rather in con- 
trast to historic "ker-chunk" relay or 
big switch action but apparently is he- 
coming the norm on hand-held 2-way 
radios. The budget Dick Smith D-1793 
models, however, use a smaller 2.5mm 
socket and may need VOX transmitter 
switching instead. 


[ranscel1ver 


Opto-coupled transmission 

A neat Picaxe way to provide this 
is to illuminate, at the 
right time, a light-dependent resistor, 
or LDR, with a nearby white LED. A 
typical LDR has a “dark” resistance 
of some (sometimes many) mepohmes, 
dropping to the low hundreds of Ohms 
in bright light or sunshine. 
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| And for chips in Australia: 


An affcut of dark plastic sleeving 
allows the opto-couple id pair to sw itch 
the transmitter when a high signal 
comes trom outpul 2. 

A series 1k22 resistor dims the LED 
sufficiently to re duce battery drain 
while still ensuring reliable switching 
and the optical isolation helps keep 
possibly confusing RF from the sensi- 
tive Picaxe circuitry. 

To avoid overdriving the transmit- 
ter, audio from the Picaxe output D 15 


pass ‘ed via a series capacitor — 100nF 
(O.1uF) was а suitable. 
A local piezo sounder attached 


to this channel allows the 
sounds to be also conveniently heard, 
and of course the glowing of the white 
LED indicates that the 
being keyed on. 


nulgaing 


transmitter 15 


Powering-down the sensor 
The D818B20 sensor can normally 
draw several milliamps, even when 
not being read. If an extended "sleep" 
is unde паек with ant micro- 
amp 1e | power drain on the Picaxe 
itself, it's ие to 
running” by supplying such an extra 
Ci ШЕШЕ 
As the 08M 
channel, a technique suggested on the 
Picaxe forum (www.picaxe.com] 15 
used to greatly reduce current drain. 
The D818B20 is itself controlled by 
Picaxe output 4 which only s 
it on just before it needs to be read. Na 
significant sensor warm 
m a brief settling period 


attend 
has a 


spare output 


1 ritche 18 


nale, 


DISTRIBUTOR: 


(Jahn - 03 8802 0628) 


“keep its motor 


up ime was 





E LIEST 


» eatleyclectronics.com 


Ws provided in the code. 
Abundant code space is still avail- 
able on the 08M and extension for in- 


terrupts (to flag an unexpected value], 


or data logging is feasible. Even a store 
and forward scheme could be used, so 
that a whole package of values could be 
sent at a predetermined interval — akin 
to checking vour mailbox perhaps? 


Construction 

It's recommended once again you 
make up this circuit on solderless 
prototyping breadboard, as we've used 
in earlier Picaxe articles. 

If you've made up any previous 
Picaxe projects on breadboards, wiring 
this one should be a cinch. 

Note in the photo we have stuck 
a tiny label around the D3518B20, to 
avoid with deceptively 
look-alike BC547 transistors! 

We'll be using almost exactly the 
same layout for ari extended UHF 
CB data approach employing faster 
machine readable encoding. 

Naturally more specialised machine 
decoding will then be needed too — as 
Morse diehards will testify, human 
readable data may be slower but it does 
have some practical benefits! 


contusion 


Footnote: Although a well established 
and highly respected IC, manufacturing 
problems lead to DS18B20 supplies 
being globally very erratic in mid 2004. 
Hopefully this has now sorted itself 
out, to ensure reliable supplies for this 
circuit. 
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UHFCBDS listing (also available for download: LL -picaxe. Шер Ц nz/uhfcbds. bas) 





‘=> uhfcbds.bas «- 477MHz licence free UHF CB & 0818820 combo- Ver 1.0 Boxing Day 2004 
‘For Silicon Chip Picaxe article (March 2005) via Stan. Swan => s.t.swan@massey.ac.nz 

"ОНЕ СВ sends audible Ch.22/23 temperature data via Dallas Semi.DS18B20 & Picaxe-08M 
'interfaced (as human readable audio tones) to a Jaycar DC1030 UHF CB 1/2W transceiver. 
‘NOTE: ACA/RFS regs.say “UHF CB data Ch.22/23 max. duty cycle just 3 seconds an hour"... 
‘Temp range tested from subzero freezer (~-4C) to high 30s C, but OK even higher -55 C? 
‘DS18B20 draws ~9mA,so Ch.4 used to just switch on as needed & thus enhance battery life 
‘Many audible ways to pass data of course,but our simple approach suits kids & oldies! 

‘Morse involves *#%@*! training,while technique here just involves listening & counting 
‘Considerable enhancement scope as 08M memory barely half used! Store & forward EEPROM? 
‘See David Lincoln's Vol.2 ‘Expts in Mechatronics’ P. 18-25 for number massaging insights 

ІЛЕДІ circuit layout =>www.picaxe.orcon.net.nz/uhfcbds.jpg & program .../uhfcbds.bas 

‘bO = direct Celsius temp value read from 3 lead DS18B20 temperature IC 

‘D1 = 10s values (heard as longer pulses ) obtained by integer division 

'b2 = units value (shorter beeps up to 9 in value) by isolating remainder 

‘D3 = loop multiplier for 10s- thus 20 C will have 2 longer beeps 

'b4 = loop multipier for units- so 17 C will have 1 long & 7 short beeps 

'b5 = -ve temps subzero correcting factor 

'b6 = -ve temps subzero loop multiplier to give “urgent” beeps 


ees eee ee ee ee ee ee ee ee eS SS ES SSS SSS SHS SS 


tempds: 

wait 2 ‘transmitter “tail” hold on to avoid click confusion with beeps 
low 2:low 4 ‘ensure ch.2 LED & ch.4 supply (to D818B20) are both off 
Sleep 2 ‘master delay -alter to suit (units 2.3 sec)for other intervals 
high 2: high 4 ‘turn on LED/LDR combo & also DS18B20 

wait 1 ‘transmitter & DS18B20 settling time before reading 


sound 0,(95,3,0,3,100,3,0,3,105,3,0,3,110,3) ' warble alert pre data arrival 
wait 1 ‘| sec pause to allow listener attention for data 


‘Picaxe 08M (or perhaps 18X) command to read ch.1 DS18B20 
‘test if DS18B20 at zero Celsius (water freezing point) 


readtemp 1,b0 
if bO=0 then zero 


if b0»128 then subzero test for D818B20 sensor subzero correction as 00 values »128 
bi= b0/10 ‘divide original b0 temp to get 10s value 
b2= b0//10 ‘divide original bO temp so remainder yields units value 
if b0<10 then units ‘bypass tens sounds if temps below 10 Celsius 
‘debug ‘suitable spot to note bO etc variable values when fine tuning? 
tens: 
for b3=1 to bt I 
sound 0,(100,50,0,50) ‘longer beeps for 10s. Thus 20 Celsius = 2 long beeps 
next b3 
units: 


if b2=0 then tempds ‘units nulling factor if temps are exact multiples of 10C 
for b4=1 to b2 

sound 0,(100,5,0,50) 
next b4 


goto tempds ‘read sensor again 


‘shorter beeps for units, so 9 C = 9 short beeps 


Zero: 
sound 0,(100,500) ‘prolonged tone to indicate zero Celsius 
goto tempds ‘read sensor again 
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subzero: 

b5=b0-128 ‘correcting factor for D518B20 when reading subzero 
for b6=1 to b5 

sound 0,(120,5,0,50) ‘more alarming ‘frosty’ beeps,since now below freezing | 
next b6 
goto tempds ‘read sensor again 
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Want cheap, really 
bright LEDs? 


We have the best value, brightest LEDs 
available in Australia! Check these out: 


Luxeon 1, 3 and 5 watt 
All colours available, with 
or without attached 
Optics, as low as 

$10 each 


Low-cost 1 watt 

Like the Luxeons, but much lower cost. 
* Red, amber, green, blue д 
and white: Just $6 each! a 


Lumileds Superflux 
These are 7.6mm square and can be 
driven at up to 50mA continuously. 

* Red and amber: $2 each In 
* Blue, green and cyan: $3 each: BY 4 


Asian Superflux 

Same as above, but much 

lower cost. 

* Red and amber: Just 50 cents each! 
* Blue, green, aqua and white: $1 each. 


Go to www.ata.org.au or call 
us on (03)9419 2440. 


XDAMES TATION 


LEARN STEP-BY-STEP HOW TO DESIGN 
AND BUILD YOUR Own ViDED GAME CONSOLE! 


* Great for Hobbyists AND Students! 


|* Complete Software Development Kit! 


* eBook on Designing the XGS Console! 

* Parallax SX-Key Compatible! 4 
*Fully Assembled-XG5 Micro Edition Unit! 
*The Fun Way to Learn Embedded Systems! 


"aU 
WWW.XGAMESTATIDN.CCOM 


SUPPORTWNURVE.NET GE erie eE) 


MARCH 2005 95 


intage Radio 


By RODNEY CHAMPNESS, VK3UG 





The Astor AJS — an economy 
universal car radio 


Designed as an economy model, the Astor 
AJS car radio used six valves and could be 
used with both positive and negative earth 
vehicles. It also employed a vibrator power 
supply and was an excellent performer. 


FRIEND WAS disposing of his 
collection of old radios and vari- 
ous bits and pieces and "threw" them 
in my direction. Amongst them was 
a rather battered old car radio — an 
Astor AJS. 
Unfortunately, its front panel es- 
cutcheon was broken and I initially 
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had no idea as to how I might fix it. 
As aresult, the set was put to one side 
until a friend suggested that a product 
called “Knead It” from Selleys may be 
suitable for the repair. 

As it turned out, this was just the 
shot for remaking the missing section 
of the escutcheon but more on that 
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Looking quite smart — the old Astor AJS car radio with its rep ainted cabinet 


and its fully restored escutcheon. 
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later. Now I had no excuse for not 
restoring the old Astor radio. 


Universal radio 


The AJS is a 6-valve, universal, vi- 
brator-powered car radio that runs off 
12V DC. What doI mean by universal? 
Well, this set is an economy model 
and was designed to fit any car of the 
50s and 60s by being screwed to the 
underside of the steel dashboard. It has 
an integral speaker, no RF stage and 
can be used with both positive and 
negative earth vehicles (many English 
vehicles in particular used positive 
earth at that time). 

Sets of this type were a joy to install, 
taking under half an hour from the time 
the vehicle arrived in the workshop 
until it was driven out. I remember fit- 
ting car radios with a firm in Adelaide 
back in the late 1950s and we could 
fit and adjust a car radio in a Holden 
FE, complete with a separate speaker 
behind the dash, in about 20 minutes. 
A really switched on installer could 
probably fit one of these AJS models 
in under 15 minutes. Try that with the 
latest vehicles! 

Astor made many different car radio 
models from the 1930s until about 
1970, when imported car radios sank 
that part of the domestic radio manu- 
facturing industry. Along with other 
Australian manufacturers, they made 
many high-performance receivers that 
could pick up stations over long dis- 
tances. These sets were often limited 
only by the effectiveness of the igni- 
tion interference suppression and the 
amount of noise generated by the high- 
voltage power lines that run alongside 
many of our roads and streets. 


Cleaning up 
As it came to me, the old Astor 


siliconchip.com.au 





This Еа аа view гордага the compact nature of the unit. Note the 
vibrator supply components at the top of the photo. 


receiver was in a rather sorry state. 
The first step was to give it a thor- 
ough clean-up. The case was given a 
good scrub in warm soapy water, then 
rinsed in clean water and allowed to 
dry —I didn’t want it to rust any more 
than it already had! I then masked 
the escutcheon area and gave the case 
several coats of rust inhibiting paint 
from a spray can. 

That done, I turned my attention 
to the broken front panel escutcheon. 
As had been suggested, I used Selley’s 
“Knead-It” (available from hardware 
stores) to make a new piece to replace 
the missing section. However, I de- 
cided that the “Knead It” might also 
need reinforcing, so I obtained a short 
length of thin high-tensile wire and ran 
it along the area where the escutcheon 
would be. 

First, a small hole was drilled into 
one end of the remaining escutcheon. 
One end of the wire was then placed in 
the hole and the other end was wedged 
under the other end of the escutcheon. 
That done, I then glued (with Araldite) 
the wire in several spots to the receiver 
case, along where the escutcheon 
would normally be. Finally, I got out 
the “Knead It” and laid it along and 
around the wire. I initially found it a 
little difficult to knead but warming 
up the material makes it more pliable 
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and easier to work. 

After about half an hour, it had set 
and using a knife and file, I was able to 
shape the hardened material to match 
the profile of the missing section. Once 
it had fully hardened, I spray-painted 
the whole escutcheon in the nearest 
colour available in a spray paint can. 


Cleaning the inside 


With the outside of the set now look- 
ing the part, it was time to tackle the 
chassis. The first step was to draw a 
diagram of the valve locations, as this 
information is not marked anywhere 
on the set. That done, the valves were 
all removed, cleaned with soapy wa- 
ter, rinsed and stood on their pins to 
dry. 

When doing this, you have to be 
careful not to rub the type numbers off 
the valves. If you do rub a type number 
off or damage it, a black fine-pointed 
marker pen can be used to remark the 
glass envelope. It might not be as neat 
as the original marking but a least it 
will help prevent the valves getting 
mixed up and possibly plugged into 
the wrong sockets. 

For a car radio, this set was remark- 
ably clean. A small paintbrush was 
used to get rid of loose dust and other 
debris from the chassis, although an 
air-compressor can also be used (with 
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care) to do this job. 

The more “caked-on” muck was re- 
moved using a strip ofa kitchen scour- 
ing pad moistened with kerosene. In 
this case, some gentle scrubbing got rid 
of most of the muck and the set with 
its cleaned valves now looks quite 
smart. The more awkward spots on the 
chassis are cleaned by using a pencil or 
screwdriver to push the scourer back 
and forth to get the muck off. 

In this set, the dial scale has become 
a bit brittle and has yellowed with age. 
It was cleaned carefully with soapy 
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water and a soft brush and came up 
reasonably well. What’s more, the 
printing is all still attached to the scale 
— a lot better than in some sets where 
the printing falls offif you just so much 
as look at it (or so it seems). 

Before cleaning any dial scale, al- 
ways test a small area that is hidden by 
the escutcheon or is of little value, to 
see how firmly the lettering is attached. 
The value of a set with a ruined dial 
is much lower than a similar set with 
a good dial scale. 
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Unlike the chassis, the knobs were 
extremely grotty. They were thor- 
oughly cleaned in a basin with soapy 
water and a nail brush and came up 
looking almost like new. However, one 
knob is a two-section unit and it had 
broken apart. It was glued together 
using Araldite and the set was now 
looking rather spick and span. 


Parts replacement 


As is my normal policy, I did all the 
routine fault-finding before turning 


the set on. The power lead and the 
fuseholder were in very poor condi- 
tion. The power lead was replaced 
with 3mm automotive cable, while 
the badly corroded fuseholder was 
replaced with a more modern plastic 
unit. This new fuseholder was spliced 
into the line using crimp connectors. 

I fitted a 5A 3AG fuse although the 
circuit diagram says to use a 15A fuse. 
That may be OK for the 6V version but 
for the 12V version of the receiver, a 
5A fuse is perfectly adequate. After 
all, the set only draws 3.25A on 12V 
according to the service data. 

Personally, I like to fit a fuse with 
a rating that’s not much higher than 
the maximum operating current. Iftoo 
high a value is fitted , the set could be 
virtually on fire before the fuse blows 
— if it blows at all. 


Buffer capacitor 


Astor car radios with vibrator power 
supplies had one component that 
caused considerable trouble and that 
was the 8.2nF (.0082uF) 2kV paper 
buffer capacitor across the plates of 
the rectifier valve. If this capacitor is 
not replaced, the vibrator may break 
down after only a few hours of opera- 
tion. By contrast, some models used 
4nF (.0044F) mica buffer capacitors 
which gave very few problems. 

More information on vibrator power 
supplies can be found in the Vintage 
Radio columns for September and 
October 2003. In addition, the Oc- 
tober and November 2004 columns 
highlighted the problems that paper 
capacitors suffer. 

It's always a good idea to take a good 
lookat the wiring before replacing any 
components in car radios, as there 
are usually lots of parts packed into a 
relatively small space. As a result, it 
will usually take you longer to replace 
components in a car radio than in a 
normal mantel or console receiver. 

Lead dress is often important too, 
otherwise you may not get all the parts 
in. In addition, the stability of the 
receiver may be compromised as car 
radios are high gain receivers and the 
inputs are not that far away from the 
outputs. The best advice is don’t take 
any shortcuts with wiring — instead, 
rewire it exactly as it was originally. 

Note that any earths to chassis 
around the vibrator supply should 
always be made to the same spot as 
before. The wiring around the vibra- 
tor supply is often critical, otherwise 
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interference (vibrator hash) may be 
generated which gets back into the 
antenna and thus into the receiver. 
However, this isn’t usually a problem 
as the whole set is within a metallic 
shield and the antenna is mounted 
outside the car and connected to the 
set via a shielded lead. This shielded 
lead also keeps out vehicle-generated 
interference (eg, ignition noise). 

Another feature used to reduce in- 
terference into and out of the receiver 
is the “HASH PLATE”, as seen on the 
lower left of the circuit. In this receiver, 
it consists of a metal strip along the 
side of the chassis, near the vibrator 
power supply, and is about 80mm long 
and 12mm wide. 

In practice, it is mounted between 
the chassis and another metal plate, 
with a strip of insulation on either side 
of it so it does not short to either the 
chassis or the other earthed plate. The 
12V supply comes in at one end of this 
plate and out the other end. 

In effect, the two plates form a very 
low inductance capacitor which helps 
prevent interference from the car's 
electrical system getting into the sen- 
sitive RF stages of car radios. It also 
helps prevent interference from the 
vibrator circuit going out along the 
power supply line. 

Such plates are not used today as 
more effective filters are now made, 
such as coaxial capacitors, etc. 

Finally, I checked all my usual sus- 
pect components and found that most 
were leaky. These were replaced, along 
with the buffer capacitor mentioned 
earlier. Basically, those components 
numbered (5), (20), (24) and (27) were 
replaced. 


Powering up 

By now, all the critical components 
had been checked and all appeared to 
be in good working order. Power was 
then connected and the set switch on. 
No unpleasant smells or noises came 
from the receiver and the vibrator was 
humming away quite happily. 

This was a bonus, as I had expected 
that the vibrator might not function as 
most had only limited lives. In fact, the 
high-tension (HT) voltage was close to 
normal, which was very pleasing. 

The set itself was showing signs 
of life so I put a screwdriver into the 
antenna socket and touched the shaft 
so that I acted as an aerial. The set then 
pulled in stations quite strongly as I 
tuned across the band. 
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Fig.1: the circuit uses six valves but unlike many other car radios of the 
era, has no RF stage. Despite this, the set has very good performance. 


I checked the front-end alignment 
and all appeared to be spot on so I 
left it alone. Similarly, I left the IF 
alignment alone as the IF transformer 


adjustments are usually well and truly 
locked in place with sticky core lock- 
ing compound. It doesn't mean that 
you cannot adjust them but it's best 
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to leave them if you can. 

In this case, the set’s performance 
meant that there was no need to align 
it. However, once the receiver is 
installed into a vehicle, the antenna 
circuit coil will need adjustment at 
around 1400kHz for best perform- 
ance. In fact, all car radios of this era 
need this after installation or service. 
The adjustment control is on the back 
apron of the receiver, alongside the 
antenna socket. 


Reassembly 


Reinstalling the chassis into the 
case proved to be quite a task. That’s 
because the set is crammed into the 
available space and there is very little 
clearance between the chassis compo- 
nents and the cabinet. In practice, 1 
had to flex the cabinet so that I could 
slide the chassis in. 

Unfortunately, when I tried the set 
out, the oscillator wasn’t working so 
there were no signals. I dismantled 
it again and tried to find out if any 
components had shorted but couldn’t 
really find anything wrong. 

In the end, I moved a few parts 
around to make sure that the clearanc- 
es were adequate. The set was working 
out of the cabinet so I shoe-horned it 
back in and tried it again. This time, it 
worked so I had obviously shifted the 
right item to stop it from shorting. 

This sort of problem is not uncom- 
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mon in tightly-packed units such as 
car radios. 


Circuit details 


The circuit for this receiver is some- 
what different to most car radios of 
the era. That’s because it has no radio 
frequency (RF) stage. Instead, the 
received signal feeds straight into the 
converter — a 12AN7 (or 6AN7 in the 
6V version). 

Note that the 12AN7, 6AN7, 6AE8, 
6AJ8, 12AH8 and other miniature 
valves of the general triode-hexode 
family are much quieter converters 
than the more popular 6BE6 and other 
pentagrid converters. If a 6BE6 had 
been used in this position, it’s likely 
that the receiver would have been 
quite “hissy”, which would have been 
annoying and would have restricted its 
ability to pick up weaker stations. 

Because they have only small anten- 
nas, car radios are almost always work- 
ing with weak signals. I have anumber 
of receivers which use triode-hexode 
converters as the first amplifying valve 
in the receiver and many of these are 
quite good performers on both the 
broadcast and shortwave bands. І 
cannot say the same about receivers 
using a pentagrid converter, although 
sets using pentagrids are more com- 
mon than those with triode-hexode 
converters. 

The IF amplifier stage in this re- 


This under-chassis view 
of the old Astor AJS 
(after restoration) shows 
the crowded component 
layout. Care is required 
when fitting the chassis 
back in its case. 


ceiver is also rather unusual, in that 
it has two valves (V2 and V3) between 
the two IF transformers. These valves 
are both 12BA6s (or 6BA6 for 6V) and 
are resistance-capacitance coupled. In 
fact, the circuit looks a bit like an audio 
stage except that the component values 
are different. It uses a 10kQ plate resis- 
tor, a 47kQ grid resistor and a coupling 
capacitor of just 5OpF. 

This coupling method is not particu- 
larly efficient at intermediate frequen- 
cies (IF) such as 455kHz. However, a 
variant of the normal audio amplifier 
inter-stage coupling method is used in 
valve (and transistor) video amplifier 
circuits which will amplify signals 
quite effectively to at least 5.5MEz. 

It appears that Astor wanted more 
gain than could be obtained using just 
one 12BA6 but less than that obtained 
using two valves in a conventional 
2-stage IF amplifier. By adjusting the 
values of the coupling components, 
the designers were able to tailor the 
two stages to get the maximum gain 
possible, consistent with stability and 
low cost. 


Delayed AGC 


The signal detector and AGC diode 
both have a small delay before they 
operate. This means that the receiver 
is slightly muted between stations, 
as the diode detector has bias on it 
due to the fact that V4's cathode is a 
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fraction of a volt positive compared 
to the detector plate. This delay also 
provides the delayed AGC. 

The audio amplifier stages are quite 
conventional and similar circuits are 
used in many mantel radios. Back bias 
is provided for the 12AQ5 by the volt- 
age drop across resistor 48. Negative 
feedback is provided from the second- 
ary of the speaker transformer to the 
cathode of V4 via resistors 51 and 52. 
These two resistors form a voltage di- 
vider, so that just the correct amount 
of negative feedback is applied. The 
audio top-cut filter/IF signal bypass 
capacitor (27) is wired from plate to 
screen, which reduces the voltage 
across this capacitor. 

The power supply is a standard 
vibrator circuit, as used in almost all 
Astor vibrator car radios. Compared 
to those used in household vibrator 
power supplies, the filtering in this 
set is minimal. 

To reduce interference from this 
supply, the antenna is connected via 
a shielded cable as mentioned previ- 
ously. In addition, the wiring between 
various stages within the set has been 
kept short to minimise pick-up from 
the supply. 

A valve rectifier is used to convert 
the square wave AC from the vibrator 
into DC. The advantage of having a 
valve rectifier is that the active power 
lead from the set can be connected to 
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that were Rand 
the 12V power lead. 


either +12V or -12V, depending on 
whether the car uses positive or nega- 
tive earthing. 

Components 18 and 16 are the butfer 
capacitors. As mentioned earlier, 
capacitor 18 can be troublesome but 
capacitor 16 rarely gives trouble as it 
is not highly stressed. 


Summary 

Imust admit that I didn't expect this 
little Astor receiver to be as good as it 
really is. Despite being an economy 
design, it does what it is expected to 
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do and performs very well. 

On the debit side, it’s not an easy 
set to service (like most car radios), as 
the parts have to be mounted precisely 
or they won’t fit. As an example, the 
replacement 8.2nF 2kV buffer capaci- 
tor was difficult to fit as the original 
was physically smaller. 

It may not be the flashiest set around 
but I'd certainly give Radio Corpora- 
tion the thumbs-up for this little set. 
It’s a set that’s well worthwhile collect- 
ing, if only to show just how good an 
economy car radio could be. SC 


Intelligent 


& nmtrous fuel controllers 


reel PATE ТІ ҮП 
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. Got a technical problem? Can't understand a piece of jargon or some technical principle? Drop us a line 
and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097; or 





send an email to silchip@siliconchip.com.au 


Tacho connection 
for a V8 Falcon 


I am just wondering how does a 

tachometer for an XC Falcon 4.91 V8 
Cleveland work. I am trying to hook 
the tacho up from the +ve coil and the 
-ve battery and it doesn’t seem to be 
working. Any hints? (A. H., Kingaroy, 
Qld). 
Ф If the tacho requires an ignition 
coil signal, the connection would 
be from coil (-) and ground (chassis) 
rather than coil (+) and ground. This 
is because the primary coil voltage is 
developed at the switched end — ie, 
the coil connection to the points or 
switching transistor. 


FM transmitter does 


not work in stereo 


I have recently built the Micromit- 
ter stereo FM transmitter from the 
December 2002 issue. It works but not 
in stereo. Turning VR3 clockwise or 
anti-clockwise adjusts the output vol- 
ume but I still can’t adjust it for stereo. 
Do you know how to get it working in 
stereo? (M. C. Kilsyth, Vic). 

@ Make sure the frequency set by the 
four switches (S1-S4) matches that on 
your receiver. You must accurately 


tune the receiver to the transmitted 
frequency. 

Check that the phase lock loop is 
operating by measuring the voltage at 
TP1. Does this stay at a fixed voltage 
of around 2V that changes if the fre- 
quency is adjusted with the switches? 
If not, check the L1 coil winding. The 
direction of the winding and height 
above the PC board must be the same 
as shown in the photo. 


Energy meter 
offset quandary 


I have recently constructed the 
Energy Meter (SILICON CHIP, July & 
August 2004), the kit being purchased 
from Dick Smith Electronics. I was 
rewarded with immediate success but 
noted an interesting effect with the 
offset calibration adjustment. 

Firstly, with a charged 9V backup 
battery installed and with mains 
power and load disconnected, I ad- 
justed the offset setting (+7, I think) 
so the display indicated 0.00W. How- 
ever, when mains power was applied 
and still with no load connected, the 
display read +0.21W. 

Secondly, again with no load con- 
nected, I tried zeroing the offset setting 
(-15) while mains power was applied. 


Speed Controller For/A\Golf Buggy, 





I’ve just built the 20A version 
of the DC Speed Controller, as 
described in your June 1997 issue. 
This was to replace an electric golf 
buggy controller which had ceased 
to operate. The unit works well 
but I can’t get the motor to stop 
completely. The trimpot supplied 
varies the speed from close to zero 
to full speed but full speed occurs 
at just half travel. Can you suggest 
a way around this? 

Also the motor emits a high- 
pitched sound, due (I imagine) to 
the FETs turning on and off. Is there 
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any way to filter this out or at least 
minimise it? (D. R., via email). 
® To get a more realistic adjust- 
ment range in your application, try 
inserting a 3.3kQ resistor in series 
with the positive side of VR1 — ie, 
the side that connects to pin 14 of 
ICT 

To get zero speed, try reducing 
the size of the bottom resistor in the 
18kQ + 4.7kQ divider network con- 
nected to “MOTOR-”. We suggest a 
value of 4.3kQ instead of 4.7kQ. 

You may be able to reduce har- 
monics in the switching circuit and 


This time when mains power was 
disconnected, the display read -0.21W. 
I am assuming there must be a small 
amount of AC leakage when mains 
power is applied. Is a relatively small 
no load offset of 0.21W within the 
expected limits for this circuit? (B. 
B., vie email). 

è Having AC mains connected with- 
out a load and having no mains 
connected will give different offset 
requirements. This is because the 
mains voltage introduces signal into 
the IC via the voltage input and cur- 
rent inputs. 

This was minimised as much as 
possible with the balanced inputs. 
However, there will always be some 
difference. Typically, the Energy Meter 
will be operated with power applied 
and the battery backup is only used 
with blackouts where this is expected 
to be short compared to when power 
is on. 


Multi-picture TV 


program monitor 


The commercial TV channels are 
tending to over-run their evening pro- 
grams. How about a project that could 
produce two, four or six sub-screens 
on a standard TV set with selectable 





therefore the noise from the motor 
by placing a small capacitor in 
parallel with the 4.3kQ resistor. 
Start off with about 68nF and 
test the operation of the circuit. If 
speed control becomes erratic, try 
a smaller value. 

If the above doesn’t help, try re- 
ducing the switching frequency of 
the TL494 by increasing the value 
of capacitance on pin 5 from 68nF 
to 100nF. This may make the noise 
a little less irritating. It’s unlikely 
that the noise can be completely 
eliminated. 
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sound. This could be accessed by ei- 
ther a spare channel or AV input. You 
could then watch the end of one show 
while keeping an eye on the start of 
the next show. 

It could also be used without sound 
to now and again glance at all chan- 
nels at once while reading, etc to see 
if anything worthwhile is on. (J. O., 
via email). 
€ That's an intriguing idea but it 
would basically mean one TV tuner/IF 
strip/video processor and picture-in- 
picture chipset for each channel you 
wanted to watch. In the capital cities, 
that means at least five channels and 
many people would want Pay TV as 
well, making it very complex and 
expensive. 

If you're that keen to watch TV, 
maybe you should just get an array of 
small TV sets, each one permanently 
tuned to one channel. When one comes 
up with something interesting, switch 
to your large screen set. 


LED ammeter for 
battery charger 


I am wanting to fit an ammeter to 
a car battery charger. I am thinking 
of a 10 LED readout to 5A. Have you 
published a circuit for this? Could the 
25A car LED ammeter (SILICON CHIP, 
January 1999) be altered to do this? 
(G. J., Lara, Vic). 
e The 25A LED meter can be used in 
your application without any modifi- 
cation. All you have to do is have it 
monitor a suitably low resistance value 
in series with the battery charger. You 
can then calibrate it to display 5A. 

Mind you, since it will only ever 
read positive current (ie, charge), only 
five LEDs of the display will be in- 
volved. If you want to use the 10 LEDs, 
then you will need to remove the offset 
trim circuitry involving VR2. 


Eprom programmer 


doesn’t work 


I have assembled the Windows- 
based Eprom Programmer (SILICON 
CHIP, November & December 2002, 
February 2003) and carried out the 
voltage and frequency checks. I tested 
the software to toggle the Load PGM* 
Pulse Duration LED. That works. Eve- 
rything is OK but I am unable to get a 
valid EPROM read or write. 

I set the read for an ST 27C256 using 
the preconfigured settings provided. 
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RemotelControllVolume)VialCDJPlayer, 


I recently purchased a Remote 
Volume Control kit (SILICON CHIP, 
June 2002) for my hifi amplifier. 
Your instructions state that it should 
work with any Philips-based remote 
control. I also purchased a suitable 
multi-item remote, recommended 
by the kit supplier (Altronics) and 
the default PC board (with no links) 
should work with a TV code. The 
red Ack LED flashes but the poten- 
tiometer does not move. 

Ideally, I want to use the volume 
buttons on my CD player’s remote 
control. For this, I need to insert a 
link between pin 14 and ground 
(LK2). It is nearly impossible to 
place a solder bridge across this 
point, so I decided to fit a small 
wire link to a point on the ground 
track, With this link in place, the 
PC board fails to acknowledge any 
remote control command, regard- 
less of code. 

My CD player is a Marantz (for- 
merly part of Philips) so am pretty 
sure it should work. Can you please 
suggest anything I could try or 
may have done wrong? (M. G., via 
email). 

Өө First of all, the Remote Volume 


All I get on the read is FF on all ad- 
dresses. I know for a fact that the chip 
contains information because it is used 
to operate a machine. What could be 
wrong with the programmer? (D. C., 
Christchurch, NZ). 
€ It sounds as if you may have either 
a faulty solder joint on the programmer 
board or a faulty chip. Either that, or 
your PC’s printer port is not allowing 
the software to read data correctly. 
We suggest that you try checking 
the clock frequency test points with a 
scope, to make sure that the clock cir- 
cuitry is working correctly. You could 
also try checking at pin 10 of IC18 
(74HCO02) to make sure that it pulses 
low during each read operation. 


Fuse blowing 


is a warning 


I am having a problem with my car 
audio connections. For some reason, 
my power wire keeps burning fuses 
so I upgraded to a 100A fuse. Now 


Control will not work with the 
Marantz remote — you must use a 
universal remote, which can also be 
set up to control your CD player. 

The linking options on the mo- 
torised pot volume control are to 
select whether you want this item 
to be controlled by either the TV, 
CD, SAT1 or SAT2 selection on the 
remote. The alternatives are there so 
that there will not be a clash with 
the codes if, say, you have a TV, CD 
player or satellite receiver that also 
operates on one of these codes. 

The idea is to select either the TV, 
CD, SAT1 or SAT2 code that does 
not affect other equipment. 5o the 
link installed for your CD player is 
incorrect. Select either the SAT or 
TV codes. 

We did specify the codes that will 
work using the Altronics handheld 
unit. These are 651 for CD and 424 
and 425 for Sat1 and Sat2. 

Try to get the pot working with 
these codes and the correct link. If 
this does not work, check your sol- 
dering for shorts between connec- 
tions. Also, is there supply between 
pins 5 and 14 of IC1? Is there 5V 
between pins 2 & 3 of IRD1? 





the fuses on my amplifier are blow- 
ing. What gives? (M. R., Los Fresnos, 
California, USA). 

€ Possibly the loudspeaker imped- 
ance is too low for your audio ampli- 
fier or maybe you have an intermittent 
short in one of your speaker lines. 
Always assume that fuse blowing 
indicates a fault. 


PowerUp won't 
work with STB 


[ purchased the Auto PowerUP (SILI- 
CON CHIP, July 2003) and finally got it to 
work. I want to use it to power a 240AC 
cooling fan when my Foxtel and/or 
HDTV set-top boxes are turned on. 
However, I cannot get the adjustment 
on VR1 right; it is very sensitive! 

With careful adjustment, I can get it 
to switch the slave on (fan) but when 
the STBs are turned off (standby), the 
relay cycles continuously at six sec- 
onds on and three seconds off. 

The HDTV STB is 8W on Standby 
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NBEM|ReceivenFonhire|Service 


I am a volunteer with the local 
fire department and although I have 
been issued a handheld radio for 
communication on the fire service 
frequencies, I would prefer to have 
a simple fixed receiver for listening 
while I am at home when the RT is 
off (thus saving battery life). 

FM transmitters are a dime a 
dozen (though all targeted at the 
88MHz-108MHz FM band) but FM 
receivers are harder to come by. I 
would very much appreciate it if 
you could point me in the right 
direction to build a narrow-band 
FM receiver for the 75MHz band. 
I know I could purchase a scanner 
butIliketo build things myself and 


and 22W on, while the Foxtel PACE 
box pulls 25W. The unit works well 
with a heavier current draw but can't 
handle the lower power differential. 
Any suggestions would be much ap- 
preciated. (J. D., via email). 

@ For more sensitivity, the 470kQ 
resistor should be made larger, how- 
ever, this is probably not going to help 
as there will be noise triggering the 
circuit. Instead, it may be better to 
increase the number of turns on the 
former of L1 former. You could place 
on 80 or more turns to double the 
sensitivity for detecting low current 
appliances. 


Multiple power 
supplies in parallel 


I was wondering if it was possible 
to connect multiple power supplies 
together to create a single high current 
supply? I have four spare notebook 
computer switchmode power sup- 
plies, all able to supply 20VDC @ 
4.5A and was wondering if there was 
a way of connecting them all together 
to provide a single output with 18A 
ability. 

Once I get to that stage I would throw 
in a regulator and filter circuit to make 
a cheap and very small 13.8V @ 20A 
power supply to power automotive 
audio equipment from the mains. (S. 
R., via email). 
€ It is not really practical because 
unless they each put out exactly the 
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scanners are still expensive. 

The requirements are very 
straightforward, though I suspect, 
not simple: receive narrow FM on 
75.xxxx MHz (the actual frequency 
depends on which repeater you use) 
and be stable enough that it doesn't 
drift off frequency. The laws in New 
Zealand allow listening to these 
frequencies, so there should be no 
legal problem with this project. (N. 
Z., via email). 
® We described a narrow-band FM 
receiver circuit in the February & 
March 1989 issues. While it was 
intended for the 2-metre band, it 
should be easy to change the tuning 
to cover the band you desire. 





same DC voltage and have the same 
output impedance, they will not share 
the load equally. 


Guitar inputs for 


preamplifier 

Regarding the Balanced Microphone 
Preamp in the August 2004 issue 
which I want to use as a guitar preamp, 
could I add a guitar input or change the 
balanced input? How I could change 
the circuit to achieve this? (B. G., via 
email). 
@ The balanced microphone pream- 
plifier is not suitable for guitar use. 
Instead, you should use the Direct 
Injection Box from the August 2001 
issue. This catered for guitar and had 
the same features, such as equaliser 
and powering options. 


Balanced mic preamp 


for amateur use 


J wish to use your Balanced Micro- 
phone Preamp (SILICON CHIP, August 
2004) design for amateur radio trans- 
ceivers and was wondering how to 
move the centre frequencies of the 
equaliser to better suit HF radio com- 
munications. Some commercial de- 
signs have 230Hz and 2.3kHz as centre 
frequencies. (P. N., Cairns, Qld). 
€ The rolloff frequency of the bass 
control can be lifted to around 230Hz 
by decreasingthe 15nF capacitor across 
VR2 to 6.8nF. The mid frequency can 


be shifted from 1kHz to 2.3kHz by 
decreasing the 2.7nF capacitor across 
VR3 to 1.2nF and decreasing the 12nF 
at VR3's wiper to 5.6nF. 


Dummy C-cell 


battery wanted 


In the Circuit Notebook pages for De- 
cember 2001 you mention a *dummy 
battery.” I have an exercise bike that re- 
quires four C-cell batteries but I would 
like to power it with an AC to DC 
multi-voltage adapter instead (which 
is easier and more economical). 

However, I can't find C-cell sized 

dummy batteries that I could connect 
to the ACto DC multi-voltage adapter. 
What might you suggest? (R. S., Ro- 
chester, NY, USA). 
@ While we do refer to a dummy 
battery in the article, in your case the 
simplest approach would be to just 
wire your multi-voltage adaptor (we 
call 'em plugpacks) directly to the 
appropriate contacts in the battery 
compartment. Either that or install 
a suitable socket on the bike battery 
container so that you easily plug in 
your adapter. 

Incidentally, we haven't seen a 
dummy battery recently but you could 
make your own. 


Acoustic feedback 


with Champ 


I recently bought a Pre-Champ pre- 
amplifier kit (SILICON CHIP, July 1994) 
from Jaycar to use with an electret 
microphone and a Champ amplifier 
(February 1994). However, despite 
paying attention to the connections, 
the results are not satisfactory. 

If using a 12V source and an electret 
mic insert at the input, plus a pair of 
headsets in series at the output, I get 
good sound. However, when I connect 
the output of the preamplifier to the 
input of the Champ amplifier, which 
is connected to an 8-ohm speaker, the 
whole system goes into oscillation and 
produces a high pitch squeal. I tried 
another amplifier (50W) and got the 
same result. 

Please let me know what I should 
do to get the system working. (L. F. 
Auckland, NZ). | 
€ Itsoundsasthough you have acous- 
tic feedback from the speaker to the 
electret microphone — they must be 
kept well separated, as in any public 
address system. 
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PICAXE-Controlled Battery Charg- 
er, September 2004 (Circuit Note- 
book): the charger works as de- 
scribed if the battery has not been 
discharged below the normal 
terminal voltage range. However, 
the author has recently modified 
the program to detect and charge 
batteries that have been discharged 
down to 2V. 

This update can be downloaded 
from the SILICON CHIP website — see 
www.siliconchip.com.au 

Note that the new program ig- 
nores input 3 (pin 4), so if building 
the circuit from scratch, all compo- 
nents associated with this input can 
be omitted. 


SMS Controller, October & Novem- 
ber 2004: If a large SMS message 
is present in the "inbox" of the 
phone connected to the controller, 
it may fail to initialise. Instead, the 
"Comms Error" LED will come on 
for six seconds, go out for two sec- 
onds, then come on again, with the 
cycle repeating indefinitely. 

This situation is unlikely to oc- 
cur in normal operation if the con- 
trollers phone number has never 
been used for any other purpose. 
However, if the phone number is 
known to others, there is always 
the possibility of receiving large, 
unsolicited messages. 

Therefore, we've modified the mi- 
crocontroller program so that it can 
successfully delete even the largest 


messages. An update is available 
from the download section of the 
SILICON CHIP website. 

Updated controllers can be 
identified by their response to the 
“COUNT” command — a reply of 
*y201.01" indicates the latest pro- 
gram version. 

Note that this error condition can 
be cleared manually by deleting any 
messages in the inbox. 

Second, some constructors have 
reported a higher voltage than 
specified when measuring the 
phone power supply output with 
the 10Q test resistor in place. This 
is due mainly to tolerances in the 
MC34063 and the 1.5Q resistors 
and will result in a slightly higher 
charging current. 

If your measurement is 4.7V or 
less, it is within operating param- 
eters and can be safely used as is. 
Alternatively, you can reduce the 
voltage to specified levels (3.6V - 
3.9V) by replacing one of the 1.52 
resistors with 1.8Q. 

We've received numerous reports 
ofthe controller not accepting com- 
mands after programming. In all 
cases, this has been due to the use 
of spaces after command words. 
As shown in the various examples 
and described in detail in the text, 
spaces must not be used immedi- 
ately after commands (see page 77 
of the November 2004 issue). This 
is not a bug! 


V8 Doorbell, January 2005: further 
research has enabled us to improve 
the characteristic “V8” sound. Some 
changes to the circuit are involved 








plus revised software. 

First, the resistor changes are: 
(1). The eight 100kQ resistors con- 
necting to the RBO to RB2, RA3 
and RB4 to RB7 outputs of IC1 are 
changed to 2.2kQ. This boosts the 
cylinder output levels. 

(2). The 47kQ resistor between pins 
6 & 7 of IC3b is changed to 2.2kQ. 
This reduces the gain of IC3b to 
compensate for the added cylinder 
output signal. 

(3). The 1kQ resistor at pin 3 of IC3a 
is changed to 10kQ to increase the 
engine ambient noise level. 

(4). The 100kQ resistor feeding 
pin 5 of IC4 from the filtered PWM 
signal connecting to the top of VR2 
is changed to 8.2kQ to increase the 
RPM range. 


In addition, it is recommended: 


that the 10uF capacitor in series 
with the 1kQ resistor at pin 2 of 
IC5a be connected to ground rather 
than to the 5V rail. 

In addition, capacitor changes 
have been made to the filter compo- 
nents connecting between IG2b and 
IC2a. These are larger to provide a 
smoother sound: 

(1). The 68nF capacitor at the drain 
of Q1 is changed to 220nF; 

(2). The 56nF capacitor at the drain 
of Q2 is changed to 100nF; 

(3). The 1nF capacitor connecting 
between ground and the filter is 
changed to 100nF. 

Finally, the software changes 
alter the revving response and 
rev build up and decay rates. The 
revised software is designated EN- 
GINE3.hex and is available on the 
SILICON CHIP website. 








SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. 
All such projects should be considered dangerous or even lethal if not used safely. Readers are warned that high 
voltage wiring should be carried out according to the instructions in the articles. When working on these projects 
use extreme care to ensure that you do not accidentally come into contact with mains AC voltages or high voltage 
DC. If you are not confident about working with projects employing mains voltages or other high voltages, you are 
advised not to attempt work on them. Silicon Chip Publications Pty Ltd disclaims any liability for damages should 
anyone be killed or injured while working on a project or circuit described in any issue of SILICON CHIP magazine. 
Devices or circuits described in SILICON CHIP may be covered by patents. SILICON CHIP disclaims any liability 
for the infringement of such patents by the manufacturing or selling of any such equipment. SILICON CHIP also 
disclaims any liability for projects which are used in such a way as to infringe relevant government regulations 
and by-laws. | 

Advertisers are warned that they are responsible for the content of all advertisements and that they must con- 
form to the Trade Practices Act 1974 or as subsequently amended and to any governmental regulations which are 
applicable. 
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A handbook for professionals and students from one of m V Concise and practical guide to getting up and running with the 
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is more comprehensive than ever with a new chapter on | controllers, introduces the PIC’s capabilities through simple 
Class G amplifiers and further new material on out-put projects. Ideal introduction for students, teachers, tech-ni- 
coils, thermal distortion, relay distortion, ground loops, cians and electronics enthusiasts — perfect for schools and 
triple EF output stages and convection cooling. 427 colleges. 270 pages in soft cover, 
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crossover systems, power supplies and noise reduction 
Systems. 375 pages in soft cover. 


An essential reference for engineers and anyone who wishes 
to design or use variable speed drives for induction motors. 
As reviewed in SILICON CHIP September 2003. 288 pages. 
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Essential reading for electronics designers and students 

alike. It will answer nagging questions about core analog 
theory and design principles as well as offering practical 
design ideas. With concise design implementations, 
with many of the circuits taken from lan Hickman's 
magazine articles. 294 pages in soft cover. 


more theoretical textbooks. 178 pages in paperback. 


Written by a practising service engineer, emphasis is on practical 
business of fault diagnosis and repair. Chapters on TV power 
supplies, line timebases, video deck machines, test gear, inter- a wide variety of power supplies. Any-one with a basic 
mittent faults, repair techniques and workshop practice. Revised oe knowledge of electronics can create a very complicated 
edition also features a completely new chapter on the latest power supply design . Magnetics, feedback loop, EMI/RFI 
digital equipment — DVD, set-top boxes, digital satellite TV and | control and compensation design are all described in 
— № digital TV sets. simple language. 265 pages in paperback. 


An easy-to-follow, step-by-step design frame-work for 





Anyone interested in ports, transducer interfacing, analog to 
digital conversion, convolution, filters or digital/analog conver- 
sion will benefit from reading this book. The principals precede 
the applications to provide genuine understanding and 
encourage further development. 302 pages in paperback. 
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( and brushless DC, induction, stepping, synchronous and 
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A guide to DVD technology and applications, with particular 
focus on design issues and pitfalls, maintenance and repair. 
Ideal for engineers, technicians, students of consumer 
electronics and sales and installation staff. As reviewed in 
Silicon Chip February 2004. 319 pages in paperback. 
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A guide to RF design for engineers, technicians, students 
enthusiasts. Covers all of the key topics in RF: analog design 
principles, transmission lines, couplers, transformers, 
amplifiers, oscillators, modulation, transmitters 
receivers, propagation & antennas. 279 pages in paperback. 











209 Compiled by Texas Instruments, this is the closest thing 
I toa "bible" on op amps. This is an engineer's reference 
. а with lots of theory, plenty of maths and right up-to-the- 


If you're into Linux you've got to have this latest 

pr oin EE omnibus reference covering Red Hat Enterprise 

Linux and Fedora. Great for internet server man- 

=. agement, firewalls, encryption, authentication and 

=) more. Includes DVD. 832 pages, soft covers. — 


"rec 


B minute with modern devices. Not cheap but worth every 
ГІ cent. 478 pages, soft covers. 


BOOKSHOP 





LOWER THAN RECOMMENDED RETAIL PRICE 


Provides fully up-to-date coverage ofthe whole range of current home video 
equipment, analog and digital. Information for repair and troubleshooting, with 
explanations of the technology of video equipment. 318 pages in soft cover. 


Based mainly on the American telephone system, this book covers conven- 
tional telephone fundamentals, including analog and digital communication 
techniques. Provides basic information on the functions of each telephone 
component, how dial tones are generated and how digital transmission tech- 
niques work. 402 pages, soft cover. 


Ever wondered how they scramble video on cable and satellite TV? This book 

tells you! Encoding/decoding systems (analog and digital systems), encryption, 
even schematics and details of several encoder and decoder circuits for experi- 
mentation. For both the hobbyist and the professional. 290 pages in paperback. 


Covers all the analog electronics needed in a wide range of higher education 
programs: first degrees in electronic engineering, experimental science course, 
MSc electronics and electronics units for HNDs. Text is supported by numer- 
ous worked examples and experimental exercises. 312 pages in paperback. 


NEW, 


AMATEUR SCIENTIST CD................., irren nnns $49.00 
ANALOG CIRCUIT TECHNIQUES W/DIGITAL INT. .............. $69.00 
ANALOG ELECTRONICS е-е сысы ыы А) $89.00 
О bea erit $92.00 
AUDIO POWER AMPLIFIER ВЕЅІ6М.. ызасын $89.00 
СОМРЕЕТЕВЕЕЕВЕМСЕ. ВЕВ ВАТ сос катан $89.00 
DVD: PLAYERS AND DRIVES soisi Rinise e iana $79.00 
ЕРЕРЛІҢІС МОТОВОАМОЈО ВЕБ ие $63.00 
EMC FOR'PRODUC T DESIGNERS а $103.00 
GUIDE TO ТЗАУШЕО ТЕОИМОЕОІЕТ ее $63.00 
TER EAC ING UMHS SG Е $63.00 
M'CONTROLLER PROJECTS IN C FOR 8051 ..................... $73.00 
OP AMPS FORIEV ERY ONE: 2-ec55: ени $119.00 
Е tueri ое анана $52.00 
PIC - YOUR PERSONAL INTRODUCTORY COURSE........... $46.00 
POWER SUPPL COOKBOOK С... „еее $99.00 
РВАСЛІСАС ВЕ НАМВВОО К зе, оаа аннин $69.00 
PRACT. VARIABLE SPEED DRIVES/POWER ELECT............ $85.00 
SERVICING TV SATELLITE & VIDEO EQUIPMENT ............. $70.00 
TELEPHONE INSTALLATION HANDBOOK .......................... $69.00 
UNDERSTANDING TELEPHONE ELECTRONICS.................... $70.00 


VIDEO & CAMCORDER SERVICING/TECHNOLOGY ..........$69.00 
VIDEO SCRAMBLING/DESCRAMBLING............... 





Widely regarded as the standard text on EMC, provides all the key information 
needed to meet the requirements of the EMC Directive. Most importantly, it 
shows how to incorporate EMC principles into the product design process, 
avoiding cost and performance penalties, meeting the needs of specific stand- 
ards and resulting in a better overall product. 360 pages in paperback. 


Based mainly on British practice and first published in 1997, this book has 
much that is relevant to Australian systems as a guide to home and small 
business installations. A practical guide to installation of telephone wiring, 
ranging from single extension sockets to PABX, with the necessary tools, test 
equipment and materials needed by installers.. 178 pages in soft cover. 

By Eugene Trundle. 3rd Edition 200 | 

Eugene Trundle has written for many years in Television 

magazine and his latest book is right up to date on TV and video technology. 
Includes both theory and practical servicing informationand is ideal iog both 
students and technicians. 382 pages, in paperback. 


у DW Smith Published ; | 

Based on popular short courses on the PIC, 

for professionals, students and teachers. Can be used at a variety of levels. An 
ideal introduction to the world of microcontrollers for hobbyists, students and 
professionals. 255 pages in paperback. 


Over 1000 projects, sourced from Scientific American over 70 years. See review October '04 issue. 


TAX INVOICE 


Your Name 
PLEASE PRINT 
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Payment details: 
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Cash in your surplus gear. Advertise it here in Silicon Chip. 


CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $22.00 (incl. GST) for up to 20 words 
plus 66 cents for each additional word. Display ads: $36.00 (incl. GST) per column 
centimetre (max. 10cm). Closing date: five weeks prior to month of sale. 


To run your classified ad, print it clearly in the space below or on a separate sheet 
of paper, fill out the form & send it with your cheque or credit card details to: Silicon 
Chip Classifieds, PO Box 139, Collaroy, NSW 2097. Alternatively, fax the details 
to (02) 9979 6503 or send an email to silchip@siliconchip.com.au 


Taxation Invoice ABN 49 003 205 490 
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FOR SALE 





PICAXE PROJECT PCB KIT for hobby- 
ist and home automation, POWERMATE 
energy meter, thermochron temperature 
logger, ibutton accessories ULN2803A 
driver, Luxeon Star LEDs, LED optics. 
info@techbits.com.au www.techbits. 
com.au 


ELECTRONIC ENGINEERING CON- 
SULTANTS: Electronic Hardware and 
Embedded Software for Industrial Con- 
trol and Commercial Communications. 
www.furzy.com.au 


Penguin temperature and humidity 
dataloggers 

N1500 universal process indicator. Dis- 
plays thermocouple, RTD, 4-20mA and 
0-5V readings 

Labjack USB Data Acquisition Mod- 
ule features 8 12bit analog inputs, 20 
digital /O, 2 analog outputs and high 
speed counter. Free software, Labview 
driver and ActiveX component. 

UHF 433MHz and Infra Red remote 
relay controller cards 

Serial and Parallel port relay control- 
ler cards 

Pump and Alarm Controller card. 
Programmers for Atmel and PIC mi- 
crocontrollers. 

sPlan Windows electronic schematic 
software and Sprint Layout Windows 
PCB layout software are feature packed 
but low in price 

DAS005 Parallel Port Data Acquisi- 
tion Module features 8 12bit Analog in- 
puts, 4 Digital I/Ps & 4 Digital O/Ps. Free 
windows software and source code. 
Pixel Programmable Controller with 
4 analog inputs, 8 digital inputs and 8 
relay outputs. Uses a 28X Picaxe. Pro- 
grammed in basic or Flow chart. 

2,4 & 8 Relay Cards suitable for TTL 
and Open Collector Outputs 

Stepper Motor and Servo Motor con- 
troller kits 

Switch Mode and Linear Power Sup- 
plies and DC-DC converters. 

Full details and credit card ordering 
available at www.oceancontrols. 
com.au 


www. siliconchip.com.au 


Omnis 


Panel Antennas 

Ceiling Antennas 

Low Loss 50 ohm cable 
Connectors 

Pigtails 

Access Points 

Masts 

Amplifiers 

Power over Ethernet 
External Enclosures 


www.freenet-antennas.com | 
sales@freenet-antennas.com 
+61 (8) 9319 3275 

+61 (8) 9319 1720 





RCS RADIO/DESIGN is at 41 Arlewis 
St, Chester Hill 2162, NSW Australia 
and has all the published PC boards 
from SC, EA, ETI, HE, AEM & others. 
Ph (02) 9738 0330. sales @rcsradio. 
com.au, Www.rcsradio.com.au 


USB KITS: GPIB Interface, Thermostat 
Tester, LCD Module Interface, Step- 
per Motor Controller, PIO Interface, 
DTMF Transceiver, Thermometer, DDS 
HF Generator, Compass, 4 Channel 
Voltmeter, I/O Relay Card, USB via 
LabVIEW. Also available: Digital Oscil- 
loscope, Temperature Loggers, VHF 
Receivers and USB ActiveX (and US- 
BDOS.exe file) to control our kits from 
your own application. www.ar.com. 
au/~softmark 


SUPERBRIGHT LEDS, LED testers, 
nixie tubes and nixie clock kits. New 
6-digit nixie clock/panel meter kit com- 
ing soon! Lots of other neat stuff, and 
always more items being added. www. 
ledsales.com.au 


WEATHER STATIONS: windspeed & 
direction, inside temperature, outside 
temperature & windchill. Records highs 
& lows with time and date as they occur. 
Optional rainfall and PC interface. Used 
by government departments, farmers, 
pilots and weather enthusiasts. Other 
models with barometric pressure, hu- 
midity, dew point, solar radiation, UV, 


www.siliconchip.com.au 
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TAIG MACHINERY 
Micro Mini Lathes and Mills 
From 2980 00 


Stepper motors: 200 oz in $89.00, 330 oz in $110.00 
Digital verniers: 150mm $55.00, 200mm $65.00 
59 Gilmore Crescent (02) 6281 5660 | 
Garran ACT 2605 0412269707 | 





Printed Circuit Board Manufacture 
ae Hour service * High quality * Low реса 
г 1 offs to any quantity 
“Ж Artwork design ifrequired A /-4 
А > Call for obligation free quote... ¢ 8 
. INSTANT PCBs, POBox 448, Avalon 2107; - 

. Ph (02)997 02)9974 5491 












leaf wetness, etc. Just phone, fax or write 
for our FREE catalog and price list. Eco 
Watch phone: (03) 9761 7040; fax: (03) 
9761 7050; Unit 5, 17 Southfork Drive, 
Kilsyth, Vic. 3137. ABN 63 006 399 480. 


Mega28 STAMP STARTER KIT, 4k 
BASCOM Compiler, MicroGUI-L, PSU, 
LEDs, Switches, Dual 7Seg, 830 Bread- 
board, introductory price $26 www. 
rhombus-tek.com 


PCBs MADE, ONE OR MANY. Any 
format, hobbyists welcome. Sesame 
Electronics Phone (02) 9593 1025. 
sesame @sesame.com.au 
www.sesame.com.au 


ImageCraft C Compilers: 32-bit 
Windows IDE and compiler. For AVR, 
68HC08, 68HC11, 68HC12, 68HC16. 
from $330.00 

Atmel Flash CPU Programmer: Han- 
dies the 89Cx051, 89C5x, 895хх іп 
both DIP and PLCC44 and some AVH's, 
most 8-pin EEPROMS. Includes socket 
for serial ISP cable. $220, $11 p&p. 
SOIC adaptors: 20 pin $132.00, 14 pin 
$126.50, 8 pin $121.00. 


|< 


ойе Mark22-SM 


Slimline Mini FM R/C Receiver 


6 Channels 

10kHz frequency separation 

Size: 55 x 23 x 20mm 

Weight: 25gm 

Modular Construction 
Price: $A129.50 with crystal 


лог Несігопісв 


PO Box 580, Riverwood, NSW 2210. 
Ph/Fax (02) 9533 3517 


email: youngbob@silvertone.com.au 
Website:www.silvertone.com.au 





Full details on web site. Credit cards 


accepted. 

GRANTRONICS PTY LTD, PO Box 275, 
Wentworthville 2145. (02) 9896 7150 or 
http://www.grantronics.com.au 


S-Video... Video... Audio...VGA 
distribution amps, splitters, standards 
converters, tbc's, switchers, cables, etc, 
& price list: www.questronix.com.au 


CLUBS 








THE PIC CLUB meets 6pm, 2nd 
Tuesday each month. We discuss PIC 
programming and project design. 151 
Floor, Sydney Mechanics School of 
Arts, 280 Pitt Street, Sydney. Phone: 
9593 1025. 
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Do You Eat, Breathe and Sleep TECHNOLOGY? $ E | 
Opportunities for full-time and part-time positions all over Australia & New Zealand | Advertising Index 


Jaycar Electronics is a rapidly growing, Australian | Why not do somethi | d get paid for it? PI a 
owned, international retails with more than 39 stores in ҚЫЗАРА atus nh our details, along wii yon CV Amateur Scientist CD (House) OBC 
Australia and New Zealand. Our aggressive expansion and any qualifications you may have. We pay a | 

programme has resulted in the need for dedicated competitive salary, sales commissions and have great Alternative Technology Assoc .....95 
ndi sls to join our team to assist us in achieving our benefits like a liberal staff purchase policy. i 

іш Send to: Айгопісе ................. loose insert 


| We pride ourselves on the technical knowledge of our Retail Operations Manager - Jaycar Electronics Pty Ltd 

| staff. Do you think that the following statements describe | Р.О. Вох 6424 Silverwater NSW 1811 P= GOIN 222222200000: 110 
you? Please put a tick in the boxes that do: Email: jobs jaycar.com.au 
O Knowledge of electronics, particularly at componant level. J TE I — i d Dick Smith Electronics .......... 26-31 | 
O Assemble projects or kits yourself for cat, computer, audio, etc. eee Cee eee an ere oppa unity one a 
C Have empathy with others who have the same inlerest as you. actively promotes staff from within the organisation. Есо УУаісһ................................. 110 


(3 May have worked in some retail already (not obligatory). 

C Have energy, enthusiasm and a personality that enjoys al Ц Г ul Ее еселе TUE 49 
helping people. 

C] Appreciates an opportunity for future advancement. Evatco 97 


CO Have an eye for detail. 

















Ехсеісіог Ромгег........................... 49 
[ Freenet Antennas ...................... 109 
KIT ASSEMBLY 
—— Grantronics.................. eene 109 
NEVILLE WALKER KIT ASSEMBLY Harbuch Electronics .................... 61 
& REPAIR: 
e Australia wide service Hy-Q International вание 63 
@ Small production runs Instant PCBs ............. e 109 
e Specialist *one-off" applications | 
Phone Neville Walker (07) 3857 2752 Јаусаг ................. 53-60,63,111,IFC 
Email: flashdog @ optusnet.com.au JED Microprocessors ..............- 5.63 
WANTED Microgram Computers ................... 3 
| w 00% : . MicroZed Computers................... 94 
WANTED: EARLY HIFis, AMPLI- A Уса ны асе Д 
j, TOX; UUUS A0P0; WWW.HVUDUIINUENFOM, Oatley Electronics ....................... 79 


FIERS, Speakers, Turntables, Valves, 


Books, Quad, Leak, Pye, Lowther, - I | Огїтопісе а 62 

Ortofon, SME, Western Electric, Altec, ау и - AUDIO - VGA 

Marantz. McIntosh, Goodmans, Whar- ne \ J.. NewTek Instruments.................... 81 
» px distribution amps - splitters 

fedale, Tannoy, radio and wireless. digital standards converters - tbc's Nurve Networks ............. ene 95 

Collector/Hobbyist will pay cash. (02) switchers - cables - adaptors | 

9440 1267. JohnmurtGhighprofile. genlockers - scan converters Erm9 EIBCITORIGS aee 51 


НАНЫНЫН 


com.au Come to the HUESTRONIX Quest Electronics ................. 63,111 
Хр ик в . t Un | 
specialists RCS Radio | 109 


WANTED: CIRCUIT IDEAS. Make 

















tof ; itid th See products and download pricelist at www.questronix.com.au ШІ! “A 
money outo your Circuit eas - See e {ах (02) 4341 2795 phone (02) 4343 1970 RE Probes)! Fal ы ыы 97 
panel in this month’s Circuit Notebook. MTT iar Pei р . | 
| T Silicon Chip Binders............... 47,91 
Silicon Chip Bookshop ...... 106-107 
SC Car Projects Book .......... 47,110 
AVAILABLE Perf. Electronics For Cars...112,IBC 
FROM Silicon Chip Subscriptions .......... 13 
z e Silvertone Electronics ............... 109 
s Ѕреакегіі$............................... 109 
Bs Taig Machinery .......................... 109 
PE Ж. И ое NL 63 
Project Reprints - Limited Back Issues -Limited One-Shots 
If you're looking for a project from ELectronics Austaavia, you'll find it at Siticon CHip! We can now E 
offer reprints of all projects which have appeared in Electronics Australia, EAT, Electronics Today, PC Boards 


| ETlor Radio, TV & Hobbies. First search the EA website indexes for the project you want and then 
call, fax or email us with the details and your credit card details. Reprint cost is $8.80 per article 
(ie, 2-part projects cost $17.60). SILICON CHIP subscribers receive a 10% discount. 
We also have limited numbers of EA back issues and special publications. Call for details! 


visit www.siliconchip.com.au or www.electronicsaustralia.com.au 


Printed circuit boards for SILICON 
CHIP projects are made by: 

J. RCS Radio Pty Ltd. Phone (02) 9738 © 
0330. Fax (02) 9738 0334. 


Www.siliconchip.com.au MARCH 2005 111 


